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This Essay is mainly a reprint of a paper On the 
Pathology of Reflex Paralysis^ and its Relations to the 
Sympathetic System, which has appeared in the New 
Torh Medical Journal for April and May of the pres- 
ent year. The additions are but mere outlines of 
subjects which I have discussed, since 1861, in lectures 
delivered at the University Medical College of New 
York, and in contributions to the American Medical 
Times (1861-62-63). 

To Baron EgloflFstein I am gratefully indebted for 
his kindness and valuable assistance in reproducing, 
in the most minute and delicate manner, by his admi- 
rable process of heliography on steel, the photographic 
copy and microscopic drawings of the specimens 
described in these pages. 

Nbw Yobk, Mat, 1866. 



KEFLEX PAMLYSIS. 



CHAPTBBL 

DEFINITION, ETIOLOGY AND PATHOLOGICAL ANATOMY OF 
BEFLEX PABALYSIS. 

The generic term reflex^ used here, comprises that peculiar 
and extensive class of paralyses called functional, idiopathic, 
asthenic, and peripheral. It may be proper to state from the 
beginning that this name does not imply contraction in the blood 
vessels of the spinal cord as a necessary initial cause of the paral- 
ysis, nor subsequent absence of structural change in the nervous 
system as its effect. I keep the word, because there is no ad- 
vantage in coining a new one when that already created sufSces, 
provided we define its meaning to guard against looseness of 
application. Indeed, there should be no objection to call soxh 
form of paralysis r^/fer, for several of its varieties attending 
fever, pneumonia, anaemia, intoxication, etc., could not properly 
be looked upon as peripheral, in the true sense of this expres- 
sion; while to name them/wnc^wwioZ is obviously in opposition to 
our knowledge that material modification in the organs is essen- 
tiid to disease. Therefore, as already intimated, disregarding- 
the idea of vascular contraction and absence of lesion in the* 
spinal cord — certainly not conveyed by the term reflex — this; 
name is probably the most appropriate to assign to these varie^ 
2 
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tties of paralysis, inasmuch as their several causes reflect upon 
the spinal cord, ganglia and nerves, the lesions hereafter to be 
described. 

I will not dwell at any .length on the theory which puts for- 
ward a contraction of the spinal blood vessels and subsequent 
diminution of blood , as the original cause of reflex paralysis. 
Far from my mind is it to doubt the results of the experiments 
on which Brown-S^quard bases such a theory; but it is also cer- 
tain that neither the extirpation of the kidney in animals — per- 
formed by Le Roy, d'EtioUes, and others — nor the experiments 
of Gull, Pavy, and Durham, have ever been attended with par- 
aplegia, or the contraction in the blood vessels of the cord, 
supposed by Brown-S^quard to cause this latter. It is true 
that, according to the experiments of Kussmaul and Tenner,^ 
it cannot be denied that, ^Vanaemia of the spinal cord produces 
paralysis of the limbs, of the muscles of the trunk, and of res- 
piration. When the anaemia suddenly attains its greatest in- 
tensity, then only, and even then but rarely, do slight trem- 
bling movements of the limbs precede paralysis.'' However, 
in opposition to these facts and his above theory, Brown- 
S^quard points out that ''convulsions take place when the 
spinal cord is suddenly deprived of blood, particularly if the 
cord has been separated from the brain by a section at the 
cervical region."^ Moreover, Donderit and Callenfels have as- 
certained that irritation of the cervical sympathetic determines 
contraction, which is immediately followed by a considerable 
dilatation of the blood vessels. Stilling, Czermak. Bernard, 
And Schiff have also proved that irritation of the vaso-motory 
nerves is attended with hypersemia, otherwise noticed by 



1 EpUeptiform convulsioiis from hemoirhage. The New Syd. Soc., 1859, 
p. 105. 

> Journal de la Pbysiologie de THomme et des Aniinanx, Tome L, 1858, 
p. 202. 
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Simon, Bomberg and ofherg as an accompaniment of neuralgilGL. 
Finally, Legros, from experiments on the physiology of erectile 
tissaes, communicated to the Biological Society of Paris, Octo- 
ber 17, 1865, is led to admit "a sort of antagonism between 
the action of the sympathetic on the last arterial and venous 
extremities; arterial dilatation subsequent to contraction of 
the veins being caused by excitation of the nerve, while its sec- 
tion or paralysis brings about a contrary efTect." These are 
very important facts in relation to the theories on the antago* 
nism between the spinal and vaso-motory nerves, suggested by 
Henle, Yirchow, Simon, and Jaccoud. 

It is not my intention to allude here to cases of pseudo- 
paralysis, so well described by Gull, Spencer Wells, Jaccoud, 
and, latterly, by Dr. S. Weir Mitchell. Nor shall I engage 
myself in discussing the no less important question of extreme 
weakness without original lesion of the nervous system, fre- 
qently confounded with paralysis. My principal object is, to 
point out the histological changes undergone by the nervous 
system in reflex paralysis, and the facts indicating its relations 
to the sympathetic system. 

The causes capable of giving rise to reflex paralysis are: 

Exhaustion of central nervous incitability. 

General affections, and a contaminated state of the blood. 

Disturbed nutrition by conditions other than the above. 

Circumfusa: cold, wet, and atmospheric influences, although 
these latter more properly belong to those causes acting on the 
blood. 

Lesion of the peripheral nervous system. • 

It is not proved, as Dr. Mitchell^ says, that nearly every 
cited example of reflex paralysis has been free from lesion of 
the nervous centres, since the statement is not substantiated by 
any microscopical examination. The instance of paraplegia re- 

>N. Y. MedicalJoumal, VoL IL, No. 11. 
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kted by Dr. GulP IfiM ifttotter Bettles &« question, for ieJthougb 
ttO Bpihtl dlterailbn Was disc6tered witk the microscope, yet the 
brain, medulla oblongata, aM toerves of the affected parts were 
]i6t ^ainined. The case, accordingly, remains with a dubioisi 
signffiiiaiicfe. Thedotibtinttif egard to it is furthermore istrehgtt 
eaei, if we takfe into acoonnt that jwtraplegia may be sympto- 
matic of eerebral lesion. This important phenomenon has not 
attracted the attention it deserves— its occurrence being fre- 
quently dtoied,notwithsttodi!ng its acknowledged exiist^ce hf 
Serrcs, EiBqufrol, Durand-f ardel, Cheyne, Barle, Watson, Rom^ 
berg, and several no less reliable authorities. Abercrombi^ 
monttons One erf the most positive proofs of ^rebral paraplegia 
in ia ^se ceonmunicated by Br. Chrtstison. The patient had 
intense pain of the left temple, accompanied by deafness of the 
left ear, squinting of the left eye, and parapl^a. On cadaveric 
inspection there was found a thickening of Ihe dura mater, with 
aidhesions te the araclmoid on the temporal foss^ and above the 
pars petrosa of ike temporal bone, involving the sixth and 
seventh nerves* Thore wits a tubercle in the right hemisphere 
and a small cyst in tiie right corpus striatum. A portion in 
the posterior cornu of the right ventricle i^peared as if it had 
been obliterated by adhesion. No appearcmoe (f disease wtdd 
be detected in the cordents of the spincd canal} 

Dr. J. V. Laborde has recorded a case of amauroris and 
parialysis of the vagus nerve, with incomplete paraplegia pro- 
duced by two cysts in the brain.* 

Dr. Hughlings Jackson^ has also described several instances 
of Amaurosis and paraplegia, the former being the result of 

1 Gay's Hospital Beporte, Vol. IV., Thbd Series, Case XVII., p. 174. 

> Aberorombie, Diseases of the 'Bttda takd the Spiaal Cord, Bbtla., 1S36, 
p. d6S. 

s Union M^dioale, No. 137, 1859. 

* <*IllastratioDs of Diseases of the Nervous System," in Clinical Lectures 
MidBeports of the London Hospital Vol L, 1864, p. 376. 
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reflex mction set up by the disease of ibe Qord, wliieb ^oduees 
the pwraplegia, according to the e2;;plaiiat|ou given by BrowBr 
S^uard. Recently, Dr, J. W. Ogte, in a v^y interesting 
paper " On primary Carcinoma of the Brain/' p. 4, describes a 
ease in which paraplegic symptoms, loss of mepMwy, diffieulty 
in speech, and dysphagia, existed with a Hrge fiingoid growih 
in the left cer^ral hemisphere. Unfortunately, the oord was 
i^ot examined in this instance* I have latdy seen, u% console 
tation with Dr. G. A* Sabine, a girl sixteen years of age who^ 
five years ago, after repeated vomiting and headaobe, gradiially 
l>ecame amaurotic and paraplegic. She is now quite blind. 
There is atrophy of the optic n^ves, wilarged pupils, mt^^ked 
dysphagia, without impediment in speech, and she still eomr 
l^ains of the headache. The loss of power in tiie lower limbi 
bas gradually progressed, with diminished temperature, bnt 
without anesthesia or perceptible muscular atrophy. Tlie arms 
are free from trouble, with the exception of a slight tingling, 
<)Qca4onally, at the end of the fingers. There is no pain along 
the sjane ; the intellectual faculties and general nutrition are 
failing. We have been led to suspect a cerebral tumor as 
the cause of the above symptoms. 

There is, however, an instance of paralysis from cold fund wet 
in which Dr. C. Hanfield Jones ^ made a microscopical examina- 
tion of parts of the spinal cord without detecting aigr trac^ 
of organic alteration. 

" J. Edwards, aged thirty, young looking, was admitted Oc 
tober 11th, 1859, under Dr. Sibson. Four months ago he wai 
in wet grass all the morning* His legs became stiff the next 
morning, and his knees weak; he felt as if he were standing 
on pins. The arms also became affected, but only numb. Sub" 
sequently his mastication powers and his voice became im^ 
paired; he had double vision for about a month, and after^ 
'■ ■ * ' ' " ' ■ ■ ' .] ' j » j « J 1 1 , 1 1 1 

1 British Medical JoYimal, 1859, p. 909. 
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-vrards singing in his ears. On admission^ he was observed to 
lift the jaw with bis hand in speaking, and to shoot out his 
head when he lies down. He walks slowly, lifting his feet* 
When he gets on his bed he does it in a series of jerks, and 
then falls Jat. Both bands are sensitive. The pupils act. 
He has vomiting. Pulse 64; respiration 32. 

" Oct. I4th. — He complains of pain at the back of the head, 
and of the arms being more powerless. He can not open and 
shut his mouth without the help of his hand, when lying: in 
bed. The power of deglutition is impaired. Mwnory ia per- 
fect. 

" Oct. 17th. — When his wife came into the ward he went to 
meet her, pointed to his throat, and nearly fiiinted. He be- 
came excessively pallid; his skin was hot and covered with 
sweat; pulse, 120. Soon afterwards he sank and died. He 
had taken iron and quinine, and improved somewhat for a 
time." 

"Postmortem examination: the body was spare, of medium 
height. The thymus gland was enlarged; it weighed 537 
grains. The heart was full of fluid blood, and healthy. The 
lungs were healthy. The liver, kidneys, and spleen were im- 
mensely congested, but firm and quite normal in appearance. 
The stomach was almost empty. The intestines were empty 
and contracted. The superficial vessels of the brain were 
slightly congested. The brain substance wa» firm; the gray 
matter was darker than usual; the vascular points were more 
numerous and evident. The lateral ventricles contained a 
little serum. The choroid plexus were rather congested. 
Notiiing abnormal was found in the brain; all the parts were 
carefolly examined. The spinal cord appeared to be firmer 
than usual in the parts corresponding to the lower dorsal and 
upper lumbar regions; the upper part was much softer than 
this, but sections of both these portions revealed nothing un- 
natural in appearance or worthy of remark. Mr. Gascoyne, 
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who conducted the autopsy, informs me that he considered the 
softening as a post mortem change. Dr. Sibson and I care- 
fully examined portions of the spinal cord and pons varoli 
the next day under the microscope, but we could discorer no 
organic morbid change; there was no alterations of the coats 
of the minute Tcssels, nor glomeruli. The kidneys were also 
examined microscopically, and found healthy. The vagi, the 
fifth pair, the spinal roots, the nerves ini the paralyzed limbs, 
and the ganglionic system were not included in the above ex- 
amination." This latter circumstance leaves the observation 
incomplete, as may be shown by the following example. 

Lendet ^ reports a case of asphyxia by oxyde of carbon, in- 
ducing at first paralysis of the extensor muscles, and afterward 
complete loss of movement of the right lower limb, soon gain- 
ing the left lower limb and the upper extremities. On post 
mortem examination, the spinal cord and brain appeared un- 
damaged, but there were very evident signs of neuritis in the 
right sciatic nerve. It will be seen, in the two instances 
of parialysis from cold and wet (Cases I. and VI.) I shall 
presently relate, that there wpre no corpuscles of exudation in 
the cord, and yet its structure had undergone an alteration, 
which could not be discovered in many parts by microscopic 
examination with a low magnifying power. Prior to the late 
important researches of Lockhart Clarke, the spinal cord had 
been searched in cases of tetanus without detecting changes in 
its structure ; however, the lesions and alterations of structure 
are numerous in the organ, but, as shown by the skillful anato- 
mist, appreciable only under glasses of considerable magnifying 
power. Mr. Lockhart Clarke has, in other instances of par- 
alysis, described degenerations in the columns of the cord, 
although they appeared healthy under low power. 

There still remains another case of general paralysis follow- 

1 Arch. G^n. de M^d., Tome IX., 1837, p. 476. 
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ing pneumonia, the sequela of intermittent fbver and rheamar 
fism, in which no lesion of the nenrons centres was detected 
with the microscope. Gnbler is indebted to Landrj for the 
case which he reports in the Ar<^yes G^n^rales de M6de- 
cine, 1860, Tome n., p. 718.^ A man aged 52, prerioas to hm 
admission into Beanjon Hospital, had ^eranonia, and was tiiree 
times bled, blistered, and kept wilhont food for ^fateai days. 
Emetics were also administered. The patient had ayery ^ 
dions conTalescence, and instead of recovering strength grew 
weaker and weaker. At length he was seized with formication 
in the limbs, tnmk and £ice ; afterwards thel^ became weak 
imd could not support him, nor could he direct &eir moYO- 
m^ts, being otherwise incapable of eleTatinghis arms aboTca 
horizontal line with Ihe body. Respiration became also labo- 
rious, and mastication and deglutition difficult. There was no 
trembling nor spasms in Ihe limbs, neither loss of control of the 
sphincters. Muscular irritability and nervous excitability 
remained undamaged, but the temperature was lowered in the 
limbs and sensibility deadened in their extremities. There was 
no fever; pulse 85 to 90, small and ec^ He had a a>ugh, with 
mucous expectoration, and sweating. The paralytic symp- 
toms ran &eir course in eight days, at tiie end of which period 
liie patient had constriction of the larynx, with excessive dy^ 
noea, feeblei^ss of speech, and cyanotic face and neck covered 
with cold p^spiration. At last, aft^ attempting to take some 
nourishment, he turned pale, collapsed, and died. 

On post mortem examination, the rigor mollis was found per^ 
sisting about forty hours after death (month of June). The 
sinuses and veins in tiie cerebro-spinal membranes were filled 
with blood. No v^ible or microscopical diange was detected 



> Det Panljdes dans letin Bapports ayec les Maladies Aigaes, eto. See, 
also, Be la Faralysie Amyotrophiqae oons^atiye aaz Maladies Aignes. M^m. 
de la Soci^td de Biologie, T(mie III., Zkme S^rie, 1S61. 
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ifi Ab nervoisi eentFee. All porticma were examined with 
tiie greatest caire, alter being prepared ia very thin sectkms* 
The microflcopical myestigatitm was made bjr Boorgu^noUy 
Gubt^y Laadrj, a^d Bobia. The huigs were in a sUite of 
qdeiiizadoii and of eDgorg^nent, wi&out any tnbercnlowEr de- 
posit. The other yiscera were not examirad. This example, 
oertainly, affords OYery gnaranty as to the ncm^existence of 
lenons in the nervous centres, althcmgh it is silent as to the con- 
dition of the ganglionic system. However, the general asthenic 
■ymptoms, or amyosihenia, as Gnbler calls it, which ended tiie 
^sease, plainly point out their origin to be the exhausted c(mdi- 
Hoc of the patient, from bleeding, blistering, vomiting and in- 
snfficient food, and, above all, from the state of the lungs 
causing incomplete oxydation of the blood, and slow asphyxia* 
That anflBsthesta and paralysis accompany a^hyxia is too well 
established to need further comment. I believe, therefore, 
that too much value has been given by Gubler to the absence 
of changes in the nervous centres, and too little to the promi- 
nent circumstances in which amyosthenia occurred. Truly, 
such loss of power constitutes paralysis, but it does not follow 
from it that it must always have a nervous source, for, in 
sev^ml circumstances, it may be and it is the effect of causes 
quite foreign to the nervous system; and frequ^itly, again, as 
in the case before us, it is the leAal s%n with diseases deeply 
affecting nutrition. Leudet^ reports two eases ot paralysis fol- 
lowing tyi^oid fever. In o^e, the four limbs were attacked; 
th^e was asphyxia, and death ensued seven days after the 
onsel of the first paralytic symptoms, <m the eommencemait 
of ^eonvalescence. The brain and spinal cord, careMly exam- 
ined, did not exhibit any alteration. The brain was slightly 
marked with red points of hypersnnia. The nerves in the 

iRemarques sur les Paralysies Essentidles cons^catives a la Fi^yre T?y- 
ph«id6. M^. ae b Sooi<^ de Biologie, Tome H., dime S^e, 1S60, p, m. 



18 

lower part of the abdomen had no morbid appearance, and, as 
stated by Lendet, the sympathetic was not examined. The 
second case was one of paralysis with loss of sensibility and 
movement in the arms, incomplete amaurosis, retention of urine, 
delirium and death. There was found on the autopsy complete 
integrity in the brain and spinal cord. Prom the frequency of 
local hemorrhages, often intra-mu3cular, in typhoid fever, and 
from instances of acute ascending paralysis from blood poison- 
ing, Leudet is inclined, with good reason, to look upon the 
alteration in the blood as the cause of the amyosthenia following 
typhoid fever. Let it be added that A. Vogel has described a 
loss of motory power, due to intra-muscular hemorrhages in 
the lower extremities, occurring during the convalescence of 
typhoid fever, and on the first attempts to walk made by the 
patient. Intra-muscular abscesses may become another source 
of incapacity to move after typhoid fever, as will be seen in a 
case to be reported further on. 

It is vCTy important to remark, that none of the reports 
of reflex . or peripheral paralysis, without organic lesion of 
the spinal cord, allude to any microscopical examination of 
the nervous elements in the organs where the paralysis origi- 
nated. Consequently, there remains an unexplored field of 
interesting research, on the morbid changes undergone by 
the peripheral nerve fibres and cells, in reflex as well as 
in other paralysis; for in morbid, as in normal physiology, 
there are local phenomena with the nerves which do not di- 
rectly originate from the spinal cord or brain, but from their 
proper automatic action. That peripheral morbid influences 
may travel through a nerve and injure the spinal cord and 
brain, is indisputable. Physioloogr confirms it in the peculiar 
action of woorara and strychnia on the motory and sensory 
nerves. The experiments of Bernard and Stannius^ prove 

1 C. Bernard, Sur les Propri^tds des Tissos Vivants, 1866, pp. 339, 341. 
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that the functions in the nervous centres may be extinguished 
by the poisonous influence conveyed thorough the nervous 
branches. With woorara, the action goes from the ^tremity 
of the motory nerve fibre to the motory cell in the spinal cord, 
but does not reach beyond; while strychnia goes through the 
sensory fibres, to extend its effects from one to another sen- 
sory element in the spinal cord, until it affects the whole sen- 
tient system. 

Pathology also affords no less valuable evidence of a pe- 
ripheral lesion traveling backward through the trunk of a 
nerve to aflfect the spinal cord or brain — the following being a 
valuable instance of the phenomenon: A soldier was operated 
upon for aneurism of the right axillary artery. In applying 
the ligature, the nervous branches of the brachial plexus de- 
tached from the third cervical pair were included; cerebral 
symptoms followed on the seventh day, and death ensued on 
the eighth. The post mortem examination showed an abscess 
in the left posterior cerebral lobe.^ As evidence, again, of the 
part which the sympathetic might share in the mode the periph- 
eral derangement exerts its influence, even over organs not 
directly connected with the injured nerve, we briefly quote a 
curious case from Le Bret.* 

A healthy soldier, aged 22, fell during drill, dislocating the 
right shoulder. The dislocation was reduced immediately, by 
violent extension. No sooner was the caput humeri replaced 
in its normal position and the limb left to itself, than the young 
soldier perceived, without any pain, that paralysis extended all 
over the arm and forearm. There was totaj incapacity of move- 
ment, with complete anadsthesia from the elbow down to the 
tip of the fingers, entire loss of motion and tactile sensibility 
on the corresponding side of the neck and face, with ptosis, and, 

iLaUemand, Becherches Anatomico-pathologiques sur r£nc^pbale, VoL I., 
p. 123. 
» M^moires de la Soci^ti($ de Biologie, YoL Y., d^m« S^rie, 1S53, p. lia 
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fFom fhe moment 1m wiainjnred, the patient remarked tiiat tbe 
sigKt began to diminish gradually and in a p^oeptible manner 
in the right eye. When Le Bret saw him> five mondis for- 
ward, wiHi the above sfymptoms and ptosis still persistingy the 
right pn^ was contracted and slightly movable. In spite q£ 
local blistering and electridty, the paralysis progressed, indi^ 
cing mnscnlar atrophy in the shoulder, arm and forearm. The 
fingers, fi*equently numb, cold, and bluish, were. the ccmstant 
seat of formication and occasional lancinating pain, exten£ng 
upward to the supra-davicular space and the cervical regioni^ 
with great suffering to the patient A hydropathic treatr 
ment improved nutrition and tonicity of the paralyzed mui- 
des a]»d the circulation of the skin, which regained iU 
normal appearance in the hi^d. The sight and the functions 
of the eyelid were recov^ed, as also the power of motion 
in the face and neck, and of elevation in the shoulder* Sen* 
sibility reappeared in tke region of the elbow, but no further 
down. Compression of the deep cervical plexus, and of the 
origin of the brachial, below and behind the lower insertions of 
the sterno-mastoideus, at once determined a very acute pain in 
the whole arm. In reference to the symptoms of the eye, in this 
case, let me ranark that, not long ago, Paget called attention 
to the change of size of the pupils after injuries of tlie brachial 
plexus at the base of the neck. Dr. J. B. Done, formerly House 
Surgeon in Bdlevue Hospital, has communicated to me the fol- 
lowing observation, whidi seema to correspond with the spasms 
resulting upon irritation of the sympathetic in the neck obtained 
by Bernard. A man was admitted into the hospital with dislo- 
cation of the right shoulder. Previously, he had suffered from 
dislocation of the left shoulder, reduction of which had been 
attended with contraction of muscles of the forearm and hand, 
existing at the time of admission. The dislocation was reduced 
in the usual manner by gradual extension, during an»sthesia, 
and was this time again followed by a contraction of the mus- 
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cles of &e tight forearm* BcMli dii^Ao^^tionB were liie result of 
accide&tal injury, and oa neither occasion was tiie state of the 
pftplls noted* While on ihk subject, it will not be nninteresth^ 
to motion that Chassaignac has pointed out a peooUar form of 
partial iniSuitile paralysis, attacking the upp^ eztremitseB, and 
whidi suddenly occurs wpon external i^jory, chtefly Iqr pufling 
about the child by the arms. The paralysisis of short duration. 
X)i^ Mitchell, Moordiouse and Keen, m tl^ir last monogra^ 
**On Gunsliot Wounds «nd otker Injuxies of Nerves,'* report 
rarious interesting instances of morbid influence traveling bade* 
ward, along tiie injured nbrve, to reflect, wpcm, Ike ecEtremitiea 
c^ the laaaia tnmk. Dudbenne de Bcmlogne has Hkxwise in- 
^ste^ upon this ^t in his work *" On Medical Eiec^iciiy.'' 
Brown-Siquard, in his essay " On Dfeeases of Nerves,*' * and 
his lectures " On liie PhytEdology and Patholt^ of the Central 
Nervous System," describes the influence of locid nervous affieo- 
tions, a subject before studied in an interesting manner by 
Bescot and B6rard. * Le Bret r^rs, in addition to Ike case 
already quoted, to three othei^, reported by Flaubert of Bouen, 
in which the attempts to reduce dislocation of the dumhiBr 
were attended with h^oaipl^a.* One of these Neases proved 
fatal. On post mortem eitamination, all ihe n^rv^ of liw am 
in the axillary r^on were found united by cellular tassue, whidi 
had evidently been the seat of long conlanired inSanniotatioa, and 
Ainned from constant pressure of the head of the Inunerus. l^e 
torn ex!^remities of the fouir lower pait«of flie faraoMal {deKisi 
MA in the tissue of Ute scaleni, separated from ikek insertion 
to the spinal <»>rd. The ganglia of the posterior roots wera 
fioatii^ (Hit of ^e vei^bral canal. The peripheral extnaar 



> A System of Surgery, by Holmes, Vol. m., p. 877. 
tDescot, AffeoUoBs Loeftlesdes Neifa, Paris, 1825. 

'Bdpertoire G^a^ral d'Anatomie et de Physiologie Fstbolog^itQ, 1827, 
Tome HL, p. 65. 
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ities of the nerves looked quite natural. The brain was 
likewise normal, but the spinal meninges appeared congested 
and the cord softened in the cervical region. The details of 
this case may be of interest in regard to the history of the 
pathology of peripheral paralysis from traumatic causes. 

Of such alterations as those undergone by the peripheral 
nervous system, Longet has been one of the first to describe 
the condition of the nerves in a case of paralytic varus of the 
right foot.^ " The nerves of the right leg were thinner than 
those of the left extremity. No marked change was perceptible 
in the spinal cord or the brain; but the anterior roots of the 
lumbo-sacral nerves forming the right sciatic nerve had scarcely 
one-quarter the diameter of the corresponding nerve of the lefk 
side, while the posterior roots of both sid6s presented the prop- 
er thickness. The atrophied roots had a brown and almost 
ochrey color. Only one of them escaped atrophy and discolor- 
ation." Rokitansky, according to Hasse, has detected sponta- 
neous primitive atrophy of the peripheral nerves, without any 
well acknowleged cause, and probably due to the influence of 
cold or violent efforts. H. Mayo' says: " What is supposed to 
be inflammation of the sheaths of nerves is no unfrequent con- 
sequence of exposure to cold. I have seen it in the nerves of 
the arm, and it is perpetually met with in the form of sciatica." 

Dr. J. Luys has studied muscular contraction, twice in hemi- 
plegia from q,poplexy, and once in paraplegia due to softening 
of the spinal cord. In all these instances the muscular con- 
traction was induced by paralysis of the antagonistic muscles, 
upon fatiy granular degeneration of the neurilemma, and fatty 
granular coagulation of the medullary substance, ^ith complete 
disappearance of the cylinder axis in their nerves. The mus- 



1 Romberg, *<0n Diseases of the Kervous Syptem." Sy^enliam Socicfy, 
1853, Vol. n., p. 364. 
* Outlines of Human Pathology, 1837, p. 143. 
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cles supplied by these very nerves had also undergone a gran- 
ular fatty degeneration, and contraction was simply the result 
of persisting tonicity in the unaffected muscles.^ I may add that 
in the same year of 1859 I noted, with Prof. Ch. Robin, a sim- 
ilar condition of the nerves and contracted muscles in cases of 
Pott's disease, while engaged in my researches on the true na- 
ture of the so-called tuberculous affections of the vertebrae. 
Cornil has examined, also, the nerves* of a contracted and par- 
alyzed arm of a woman, who died from an old hemorrhage in 
the corpus striatum and optic thalamus. The nervous degen- 
eration in this case was mainly caused by hypertrophy of cellu- 
lar tissue, with hypertrophy and hypergenesis of nuclei in the 
connective tissue of the nervous sheaths. The nerve fibres 
were natural.' 

The most valuable evidence, however, as regards the cause 
of peripheral paralysis, and accounting for its existence inde- 
pendently of initial lesion of the spinal cord, will be found in 
the following interesting examples. 

L. Dumenil, of Rouen," report3: " In a man of fifty-three, 
suffering from incomplete motor paralysis of the left arm, there 
coexisted complete paralysis of the tongue, attended with in- 
ability to swallow solid food, and imperfect paralysis of the 
muscles of the face. The patient having been accidentally 
killed, both hypoglossi were examined, and found to be 
highly atrophied and gray in color. The terminal branches 
in the muscles of the tongue contrasted strikingly with th^ 
ramifications of the trifacial and glo88>faryngeal nerves. There 
was a somewhat similar condition of the peripheral branches 
of the &cial nerve and the anterior roots of the spinal nerves, 

iComptes Bendas et Me'moires de la SocUtd de Biologie, Tome L, 3^me 
8^rie, 1859, p. 70. 

* Comptes Bendas de la Soci^te' de Biologic, Tome Y., 3ime S^rie, 1863, p. 8. 

3 A Year Book of Med. and Surgery, Syd. Soo., 1860, and Qaz. Hebd. de 
M^ et Chir., 1859, No. 25, p. 390. 
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«q)eciallj xm iSbe left Bide. The muscleer siipf lied by the laiter 
were rerj pale, aad far advanced in fatly degeneration* This 
was not the case with Ihe muBcIeB of tiie tongue and face." 

The same Dr. DcmiemP reports another instance of peripii^ 
eral paralysH (^morem^it and sensibility, with atrophy of the 
nervous teandhes in the paraljrzed parts. These are the main 
featores of this valuable case: An old man, i^d 71, aaasmic, 
ihin, and always of r^ular habits, was at first seized with {or- 
micattmi in ike left foot and right arm, which, after several days, 
extended to the left arm. There was no headadie or other pain 
whatever. SnlHseqnenUy, both feet beeame completely pax»- 
lyzed; this was not the case, however, with the legs and thighs, 
which respectively preserved tiieir movements. There was loss 
of sensibility to pricking in the lower half botii of the external 
and internal integuments of the right leg, and sensibility was 
very dull at the sole of the foot. In the left limb sensibility was 
lost in tiie external lower fourth of the leg and in the foot, but 
remained normal in the integuments of the internal region. The 
nppw limbs had only the hands involved; the patient could not 
grasp aA any ttiing, and the right hand was weaker than the left 
The intelligent was clear; no impediment with speech nor in- 
alnlity to swallow; ^ght, cutaneous sensibility of tiie trunk, mie- 
terition and defecation normal. No pain over the spine, pulae 
irre^lar and very miequal, tumultuous beating of the heart, 
with prolonged first sound, but without venow regurgition or 
codenta. Electrical irritability was more or less completdy 
lost in the paralyzed muscles ot the limbs, and the numlmess 
and pricklii^ nev^ reached above the knees nor beyond flie 
hand. 

Cadaveric examination, after death from latent pnen- 
monm: commencing suppuration in the lower lobes of the 
lungs; slight pleuritic and pericardiac effusion; fibrinous unad- 

1 Gaz. Hebd., March SSth, IB&i, Ho. 13, p. 203. 
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hering exudations on the surface of the heart; injection of the 
visceral parietes of the pericardium, mainly existing over the 
auricles; volume of the heart normal; left ventricle very firm, 
round, with thick coats of a dark brown color; aortic valves 
somewhat hardened, but without insulEciency or stricture; 
nothing abnormal with the mitral valves. The stomach had 
a thickening of the mucous and muscular coats around the 
pyloric orifice. With the exception of old adhesions between 
the liver and spleen, the abdominal viscera were natural. 

The brain, spinal cord and its nervous roots were very care- 
IViUy examined, and found free from alterations. The muscles; 
less tinted and developed in the paralyzed parts, did not ex- 
hibit any evidences of fatty substitution. The nerves looked 
natural, excepting, perhaps, the collateral branches of the toes,, 
which were more transparent after long maceration. Dr.. 
Geo. Pouchet,' whose great microscopical ability is well ac- 
knowledged, examined the nerves and muscles. These latter 
were not found granular, but they appeared very friable, prob- 
ably on accoimt of some degeneration undergone by the myo- 
lemma, which was not examined. The peripheral nerves in 
the paralyzed parts and in the sole of the foot—which was the 
seat of anaesthesia — exhibited a true atrophy of their medullary 
substance. The lesion involved both muscular and cutaneous 
branches. The branch of the right median nerve, supplying 
the muscles attached to the epitrochlea, was found in the early 
stage of a more distinct and positive alteration than that de- 
tected in the plantar nerves. Such degeneration was not dis- 
covered in the nerves of parts not paralyzed. 

Charcot and Vulpian ^ noticed that, in a case of diphthe- 
ritic angina, the muscles of the palate had undergone, in some; 
places, a very fine granular fatty degeneration. The muscu- 
lar nerves were composed of altered and sound fibres mixed 

1 GomptesBendus de la Soc. de Biologic, Tome IV., 3^me S^rie, 1862» p. 173,. 
2 
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togeth^, the former exhibiting a granular dteraiion, also ex* 
isting between the fibres and underneath the neurilemma, which 
contained in addition some granular corpuscles like those pecu- 
liar to c^tain forms of cei^bral softening.^ As to the mucous 
membrane of the palate and its nerres, they were found natural^ 
with a few rare fatty granulations intersper^d in the first. 

Finally, in a post mortem examination, reported, without 
history of the disease, in Virchow's "Archiv. fiir Pathologische 
Anatomic,^' etc., July, 1865, there w^is found a gray degenera- 
tion of the posterior columns of the cord, but the cauda equina 
and the spinal roots were uninjured, while the sciatic and 
crural nopves, with their branches, were atrophied, and had 
und6i*gone a fatty degeneration.^ 

Let us now pass to the results of my own observations, and 
of four cases very carefully investigated — two by Laborde, and 
the two others by Cornil and by Kussmaul — and followed by 
the results of other less complete post mortem examinations, 
but of important bearing on the subject. 

Case I. — Paraplegia a Frigare — Meningitic Cangestixm — No 
Lesion of (he Spinal Cord detected toitJumt the Microscope. — This 
patient was in the clinic of my friend Dr. T. G. Thomas, at 

1 Charcot «iid Yulpian think posBible that the altered nerve fibres were 
motory, and those not altered sensory. 

s These pages had gone to press when I read in the Crazette Hehd. de M€d. 
et Chir., Jan. 26th, 1866, No. 4, p. 51, the oommencement of Dr. L. Dume- 
nil*s ** Contributions to the History of Peripheral Paralysis, and especially of 
Neuritis." The case reported in this part of the paper is, perhaps, the most 
valuable and complete observation ever published on the subject I very 
much regret the impossibility to give a fuller account of it A healthy woman, 
upon concussion of the right sciatic nerve, was taken with paralysis of the 
right leg, inducing eventually a general loss of power and inordinate sensi- 
biUty, to which asphyxia and death finally ensued. On post mortem exam- 
ination, a fatty granular degeneration was discovered on the internal sciatic, 
popliteal, posterior tibial and plantar nerves, in some of the spinal roots, and 
in the spinal cord, especially, on the gray subtance and posterior comua. 
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Bellevac Hospital, in this city. I extract the following details 
of the case from a very interesting clinical lecture " Upon some 
of the Diseases of the Spinal Cord," published by Dr. Thomas 
m the April No. of 1862 of the "American Medical Monthly:" 
Agnes Kilvain, native of Ireland; has resided in this coim- 
try for fourteen years; is married, but has no children; and 
has been living in a tenement house in this eity, performing 
the duties of housekeeping. Upon inquiry, we found that she 
has no well marked hereditary predisposition^ that h^ habits 
have been moderately intemperate, and that she has been a ro^ 
bust woman until this present attack of illness, of which she 
gives the following history: On the evening of Nov. 28d, 
1861 — which, she says, was very cold and inclement — she 
walked out after dark witii very thin shoes and stockings, and 
got her feet wet, and body thoroughly dulled. She retired 
that night feeling, however, about as wdl as usuaL During 
the course of the night she awoke from a sound sleep, with a 
peculiar " heavy feeling in the feet,^' and finding that she lifted 
them with difficulty, and that they seined to be numb and 
" asleep," she roused her husband, who was by bear Mde, and 
told him of it. He made light of tiie symptoms which had 
*^ alarmed her," and she in a short time fell asleep again and 
did not awake until morning; then she found the heavy feel- 
ing and inability to move the legs very marked, and getting 
out of bed with much effort, found that she was unable to 
stand; in fact, that she was entirely paralyzed in the lower 
extremities. This took place on the night of the 23d Novem-* 
ber. On the 6th of December she entered this institution, 
having been confined to bed, and been paralyzed during the 
intervening time. We found her now in the following condi- 
tion: She lies quietly upon her back, and does not appear to 
be suffering at all; her pulse is 120 to the minute, and in 
character nearly normal; her skin is warm and dry, but not 
of a feverish dryness or warmth; her tongue is covered slightly 
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with a white fur; over the sacrum a slough of considerable 
size, about equal to that of the extended hand, has occurred^ 
The paralysis of the legs is almost complete — the patient being 
able only to draw them slowly and with much eflfort, for six 
or eight inches, in bed; she is utterly unable to stand, and we 
may say that the paralysis of the inferior extremities is as 
complete as it well could be. She complains of nothing beside 
the loss of power, but has, during her illness, experienced pain 
in the back. Upon firm pressure a little paiiji is found to ex- 
ist over the second and third lumbar vertebras. Her men- 
strual flow is irregular. She has occasionally had jerking of 
the legs, and formication appears to have existed, but not posi- 
tively. 

After very judicious remarks on the symptoms of the case, 
Dr. Thomas ventures to diagnosticate red softening, at the 
same time, however, hesitating on account of the great diffi- 
culty in determining positively the lesions occurring in the 
spinal cord. The prognosis was unfavorable. It was ordered 
that the patient should have her bowels acted upon by a saline 
cathartic, and that two nitric acid issues should be placed on 
each side of the spine, opposite the painful part. The patient 
was kept quiet, and received the best diet aflforded by the in- 
stitution. She went steadily down, growing weaker every 
day, and died, on the 16th of December, in a state of 
syncopy. 

" Post-mortem examination^ Dec. 18th. Nothing worthy of 
note was found in any organ except the cord. This was care- 
fully removed by Dr. Lyman, and as nothing could be learned 
from an examination by the eye, I submitted it for microscopi- 
cal examination to Drs. Metcalfe and Echeverria, who made, 
concerning it, virtually the same report." The results of the 
investigation I gave to Dr. Thomas, in the following brief 
note: 

*' The bodies of the four dorsal vertebras were neither rough 
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nor changed in their structure; there was no tiiickening, and 
very little congestion of the dura mater. The other meninges, 
however, were much congested, but without any thickening or 
trace of exudation. 

" The external appearance of the cord was natural, and it 
felt uniformly consistent. Being cut through the posterior 
median line the gray matter appeared of normal consistency, 
and exhibited a light rose coloration, more marked in the 
lower part of the cord. 

" In the cervical region (lower part) the gray matter pre- 
sented two small clots, certainly produced after tearing of the 
blood vessels during post mortem examination, as there was no 
congestion around them, nor any of the characters of apoplec- 
tic clots. 

" Examined under the microscope, the white matter was nor- 
mal, with a congestive state of its capillaries. The gray matter 
exhibited in the lumbar region a more increased vascularity 
than in the others. It was found more abundant with myelitic 
cells and nuclei of connective tissue, and with a more granular 
amorphous matter; but without corpuscle of exudation or 
any trace whatever of albuminous exudation; no abnormal ex* 
istence of fatty cells and granulations. There were, also, some 
multipolar nervous cells very dark and granular. The ganglia 
in the lumbar region were abundant in fine fatty granulations, 
but normal as to the rest of their structure, with the exception 
of pigment granules abundant in most of the ganglionic cells." 

We will state, in addition, that the investigation was made 
on parts of the cord without previous preparation, and that 
most of the alterations were manifest only under high magnify- 
ing power — eye-piece No. 3 and objective No. 5, Nachet's mi- 
croscope. 

Case II. — Infantile Paraplegia — Phthisis — Sclerosis and 
Amyloid Degeneration of the Cord. Degeneration of the Sym* 
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pal lesion of the white substance existed in the anterior and 
lateral columns. Besides the corpora amylacea, already no- 
ticed, there was a hypergenesis of connective tissue and nuclei, 
and a fatty granular, amorphous matter surrounding the dis- 
sociated nervous elements. The capillary vessels were more 
manifest near the surface of the white columns; they were not 
distended, but their coats were finely and brilliantly granular 
throughout, the alteration appearing to be fatty. 

The ganglia in the posterior roots were, like the rest of the 
cord, covered by the meninges in the above congested condi- 
tion. Their structure was deeply injured; the nerve fibres and 
cells had been replaced by a mass of connective tissue and 
fatty, amorphous matter, with numerous nuclei. Some of the 
cells contained a great quantity of brown pigment granules. A 
similar condition, with a greater amount, however, of pigment 
ajid fatty granulations, was detected on tiie cervical sympa- 
thetic ganglion, a portion of which is represented. Fig. 2, PL I. 
The anterior roots were much atrophied, with very few granular 
nerve fibres, and principally constituted by the connective tissue 
and fine fatty granulations betwixt the primitive fibres. As 
to the spinal accessory nerve, many of its fibres were reduced 
to the neurilemma with several nuclei, while others had their 
natural appearance. The connective tissue and fatty granula- 
tions were certainly increased among the elements of the nerve. 
The capillary vessels in the arachnoid had undergone the same 
but less advanced alteration described in those of the cord. 
I found nowhere traces of exudation, and the change under- 
gone by the meningeal blood vessels and by the white columns 
in some regions was only manifest under very high power. 

The fibres of the sterno-mastoideus, contracted during life, 
exhibited a very fine granular degeneration, which was not 
fatty. Ether had no efiect on the granulations, otherwise ren- 
dered transparent with pure acetic acid. 
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not find, in any place, evidences of tubercular grannlations, and 
did not detect them either over a bare portion of the cerebel- 
lum. The spinal cord was softened, particularly on the cervi- 
cal and dorsal enlargements. Different sectk)ns of the cord 
disclosed no vascular condition of its internal structure; but 
the surfaces of section were soft and moist, and the gray sub- 
stance, unsymmetrical in its shape, was, with the white, in 
many places gelatinous. The more advanced softening was 
near the anterior median fissure, in the anterior comua and in 
the intermedio-lateral tracts. 

Under the microscope* the gray substance was found much 
altered in the anterior cornua and intermedio-lateral tracts; it 
abounded with corpora amylacea and nuclei of connective 
tissue, and fine granular, amorphous matter of very transparent 
lind delicate appearance. In other places, and especially in 
the intennedio-lateral tracts, there were groups of brilliant, 
fatty granulations; undoubtedly, this change was in relation 
with that undergone by the spinal accessory nerve. The nerve 
cells had assumed a granular aspect, and were less damaged in 
the posterior comua. In the anterior comua they were filled 
with pigment granulations, in the midst of very fine fatty 
granules and amorphous matter. (Fig. 1, PI. I.) The princi- 

1 In this and the next cases the spinal cord and ganglia were at first hard- 
ened in spirit of wine^ to obtain tbin sections of them. These were macer- 
ated in alcohol slightly addnlated with acetic add, and dipped afterward 
into pure glycerine xmtil rendered transparent The use of glycerine, which 
I have learned since 1856 from my friend and teacher, Prof. Gh. Bobin, permits 
tis to obtain a more clearly defined structure of the nervous elements, and, as 
found by J. Dean, is one of the methods best suited to the minute study of 
tiie cord. On some occasions portions of the cord were hardened in a weak 
flolntion of chromic acid before patting them up in glycerine. To study the 
nerves and ganglia, I have used the plan suggested by Liegeois. Maceration 
of the specimens in tartaric acid renders the ceUular tissue quite transpar- 
ent, thus aUowing the number and condition of the primitive nerve* fibres to 
be easily ascertained. 
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naked eye patches of a transparent, soft stroctnre insaisibly 
confounded with the altered white substance in its neighlxH^ 
hood, as represented in Fig. 1, PL II., which is the enlarged 
photognqih of a section of the spinal cord throi^h the middle 
of the Inmbar enlai^emait. The white substance in many 
places aiq)eared nearly normal under a low power, but magni- 
fied to 250 diam. it exhibited an increased amount of nuclei in 
the connectire fibres, and a fine granular opaque degeneration, 
principally located near the gray substance. The lesion was 
more adranced on the right than on the left side, encroached 
very little on the posterior columns, and showed very few cor- 
pora amylacea in the tissue not softened. The gray substance 
had a fine and brilliant granular appearance. The nerve cells 
did not appear shrunken, but were filled with brown granula- 
ticms masking their nuclei. In the most softened portions of 
the white and gray substances, the intermediate connective tis- 
sue was mixed with nuclei, fine granular, amorphous matter, and 
several corpora amylacea. Fig. 2, PI. II., shows this change 
undergone by the white and gray substances in the right ante* 
rior comu. The spinal ependyma, not diminished in caliber, was 
surrounded by the degeneration which existed in difP^rent de- 
grees throughout the lumbar region, to the very filum terminale. 
The fibres of the lumbar nerves were very much shrunken, 
and surrounded by connective tissue with hypergenesis of 
nuclei and of fatty granulations. The spinal and sympathetic 
ganglia had nearly the same structure described in the pre* 
ceding case* The sympathetic ganglia were tough, and had 
a brownish color, their cells were richer in pigment granules 
than those of the anterior comu represented in Fig. 2, PI. II., 
and their connective tissue interspersed with fatty granules 
and abundant in nuclei. The blood vessels of the cord and 
meninges, free from dq)08its of exudation, had undergone the 
delicate and brilliant degeneration described in Case II. The 
fibres in the anterior roots had most of them lost their cylinder 
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Case III. — InfantUe Paraplegia — Sclerosis and Amyloid 
Degeneration of the Cord — Degeneration of the Ganglionic Sys-^ 
tern and Lumbar Nerves.— A little girl, two years old, became 
paraplegic after severe diarrhoea and fever, during which she 
was seized with convulsions. The limbs were very painful from 
the beginning — the child crying every time it was disturbed — 
were cold, and commenced wasting immediately upon the appear- 
ance of paralysis, which supervened on the diarrhoea. She was 
again taken with diarrhoea, and became very ill in September, 
1864, seven months after the first attack. I saw her two days 
before dying. She was in a very exhausted condition, with a 
red tongue coated with aphthae upon its edges, very thirsty, 
much troubled with vomiting, and having green, waterish 
stools, with tenesmus and slight prolapsus recti. The extremi- 
ties were cold; and from constant vomiting, which prevented 
her using any remedy or taking nourishment, tiie child died in 
a state of stupor on the 28th of September. She had also been 
troubled with umbilical hernia. 

I could only examine the lower portion of the spinal cord, 
removed from the middle of the dorsal region downward, 
with part of the lumbar nerves, and the sympathetic ganglia 
of the inner border of the psoas muscle. In this, as in the 
former case, the rigor mortis was only present on the upper 
limbs and upper half of the body, which were the parts not 
paralyzed. Cadaveric examination was made ten hours after 
death. Nothing unnatural was noticed in the theca verte- 
bralis; the vascularity seamed increased in the meninges, and 
their cavity was distended by a whitish thick fluid at the lower 
end of the cord. The tissue of tiie cord was softer in the 
anterior than in the posterior part, and more so in the gray 
matter. Sections of the cord through the lower dorsal region 
and the lumbar enlargement revealed atrophy of the anterior 
and lateral columns. The anterior cornua, the anterior com- 
missure, and the intermedio lateral tracts exhibited to the 
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togeth^, the former exhibiting a granular alteratiooi also ex« 
isting between the fibres and underneath the neurilemma, which 
contained in addition some granular corpuscles like those pecu- 
liar to certain forms of cerebral softening.* As to the mucous 
membrane of the palate and its nerves, they were found natural, 
with a few rare fatty granulations interspersed in the first. 

Finally^ in a post mortem examination, reported, without 
history of the disease, in Vmjhow's "Archiv. fUr Pathologische 
Anatomic,^' etc,, July, 1865, there was found a gray degen^a- 
tion of the posterior columns of the cord, but the cauda equina 
and the spinal roots were uninjured, while the sciatic and 
crural nerves, with their branches, were atrophied, and had 
undei:gone a fatty degeneratiion.' 

Let us now pass to the results of my own observations, and 
of four cases very carefully investigated — two by Laborde, and 
the two others by Cornil and by Kussmaul — and followed by 
the results of other less complete post mortem examinations, 
but of important bearing on the subject. 

Case I. — Paraplegia a Frigore — Meningitic Congestion — No 
Lesion of the Spinal Cord detected withcmt the Microscope. — This 
patient was in the clinic of my friend Dr. T. G. Thomas, at 

1 Charcot «nd Yulpian think possible that the altered nerve fibres were 
motory, and those not altered sensory. 

s These pages had gone to press when I read in the Gazette Hebd. de M€d. 
et Ghir., Jan. 26th, 1866, No. 4, p. 51, the commencement of Dr. L. Dame- 
nil's " CJontributions to the History of Peripheral Paralysis, and especiaUy of 
Neuritis." The case reported in this part of the paper is, perhaps, the most 
yalnable and complete observation ever published on the subject I very 
much regret the impossibility^ to give a fuller account of it \ healthy woman, 
upon concussion of the right sciatic nerve, was taken with paralysis of the 
right leg, inducing eventuaUy a general loss of power and inordinate sensi- 
biUty, to which asphyxia and death finally ensued. On post mortem exam- 
ination, a fatty granular degeneration was discovered on the internal sciatic, 
popliteal, posterior tibial and plantar nerves, in some of the spinal roots, and 
in the spinal cord, especially, on the gray subtance and posterior comua. 
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axis; others bad their medullary substance coagulated or 
granular; they were atrophied in the midst of hypertrophied 
connective tissue, with several nuclei and fatty granules. The 
scHiscuIar fibres of the psoas presented various Agrees c^ a 
fiktty degeneration. ' 

Case IV. — Infantile Paraplegia — Sclerosis of the Cord.^ — 
A girl two years of age was, whai eight months old, taken with 
relapsing fever and general paralysis, which disappeared, leav- 
ing her paraplegic. A tonic local treatment improved the 
condition of the lower limbs, until the girl was seized with 
cerebral symptoms (vonjiting, strabismus, coma), and died. 

Post mortem examination: marked meningitic congestion, 
without plastic exudation; slight serous eflfusion in the lateral 
ventricles; tissue of the brain free from tuberculous granula- 
tions, or any other structural change. The volume and con- 
sistency of the spinal cord was normal throughout. On re- 
removing the pia mater, which looked natural, the antero-lat- 
eral columns appear as though translucent and of a grayish rose 
color, instead of having their normal opacity, otherwise pre- 
served by the posterior columns. The same, though less unnat- 
ural, discoloration was exhibited by the lateral columns. Sev- 
eral examinations of different regions of the cord, still fresh, 
showed the lesion involving the whole width of the anterior 
columns, and only the cortical portion of the lateral. These 
parts were both superficially and interiorly of a transparent . 
gray color, and less firm than natural. This change was pres- 
ent from the dorsal dovn to the lumbar region. Under the 
microscope, the anterior and lateral columns appeared to have 
increased elements of connective tissue, with cells and nuclei 
interspersed with fine granular matter composed of fibrils 
of extreme tenuity. The portions more involved by this mor- 
bid tissue hardly contained recognizable nerve fibres, which 

^Xaborde, Fi^ralysie (dite EssentieUe) de l*En£uice, 1S64, p. 104. 
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were distended and varicose. There was complete absence of 
corpora amylacea. 

The multipolar cells in the anterior cornua were unchanged, 
as also the elements in the posterior columns. No structural 
change was detected in the spinal roots or capillary vessels, 
nor in the sciatic nerves and paralyzed muscles — these latter 
Laving their fibres somewhat shrunken and slightly discolored. 

Case V. — Infantile ConvvMons — Paraplegia^ Sclerosis (f 
the Spinal Cord} — A boy two years of age was, when a year 
old, taken with fever and repeated convulsive fits, in which he 
seemed unconscious, and became cyanotic, with evidences of 
being in great pain. He remained from that time unable to 
walk, it being impossible to ascertain whether the upper limbs 
participated in the paralysis at the beginning, although cer- 
tainly they did not continue long in such condition before re- 
covering their power. Atrophy rapidly set in in the muscles 
of the lower limbs, causing great distortions of the feet. After 
entering the Children's Hospital the boy contracted ophthal- 
mia, and afterward measles, with double pneumonia, from 
which h^ died the 10th April, 1860. The deformities were 
greater in the right than in the left limb. Voluntary move- 
ment was not abolished, but could only be executed in the di- 
rection of the deformities and within very narrow limits. The 
slightest prickling was acutely perceived, causing pain indic- 
ative of exalted cutaneous sensibility. The child was very 
intelligent; he did not talk, probably on account of extreme 
weakness, but understood every thing he was told. He could 
easily sit up; he had no spinal stiffness, nor pain on pressing 
the spine, and finally no strabismus or sign whatever of cere- 
bral derangement. He wet his bed, it being impossible to as- 
certain whether unconsciously or from great weakness, and at 

iLaborde, op. cit, p. 109. 
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length his life was rapidly extinguished by the double pneu- 
monia. 

Post mortem. — ^The muscular contraction and deformities 
lasted after the rigor mortis disappeared. Neither tubercular 
granulations nor other lesions were found in the brain — the 
meninges being /slightly congested, and a very small quantity 
of reddish serosity effused in the lateral ventricles. A thin 
coat of a somewhat cloudy liquid surrounded the cord within 
the membranes, forming at the lower extremities a fluctuating 
tumor the size of a pigeon's egg. This tumor disappeared 
as soon as the liquid had its exit by puncturing the spinal 
arachnoid below the lumbar enlargement: the fluid was yel- 
low, cloudy, thick and gelatinous, amounting to about one hun- 
dred grammes. The pia mater was of a high red color, rich 
in vascularity, with whitish frails of milky appearance exist- 
ing over its surface as far as the sheaths of the nerve roots. 
On removing the pia mater the cord was firm enough through- 
out, and unchanged in normal appearance and color. Looking 
over different sections the neuroglia (connective cellular tissue 
of the cord) had the gelatinous transparent aspect peculiar to 
the tissue in children. Nothing, otherwise than the above 
congestion of the meninges, was manifest in the nervous 
roots. 

The microscopical examination of the cord, still fresh, with- 
out any previous hardening, was made on a thin section at the 
level of the brachial enlargement. It disclosed the following 
condition: AH the elements, and especially the large and 
small cells in the white and in the prolongations of the gray 
substances, had preserved their normal state. There was no 
developement of morbid tissue on the posterior columns and 
fundamental central substance of the cord. It did not seem, how- 
ever, to be the same with the anterior columns; their longitudi- 
nal fibres appeared in less than normal quantity, and were even 
absent in some places in the specimen; those persisting were 
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distended, y&ricose and fragmented — eadi condition being 
principally noticed on the peripheral and quite superficial 
parts of the said anterior columns, lliis rarefaction of nenre 
fibres was detected in no other r^on of the cord, but all. 
along its perijAeral substance the nervous elements had under- 
gone A change in their structure, and were dissoc^ted in 
fragments, and infiltrated in greater or less abundance witli 
gramdar corpuscles. Finally, the capillary vessels in the {»a 
'mater and peripheral nervous tissue underneath exhibited a 
greater number of naelei, and their coats were filled through* 
out with granules of exudation. This state ci the capillaries 
and nervous tissue existed principally at the lumbar r^on of 
the cord, extending, likewise, v^ry evidently to the fibroid 
sheaths of the spinal roots in the intervertebral foramina. 
The same, though more distinct, alterations w^e observed in 
specimens hardened with bichromate of pota^. 

It was possible to recognize also the neariy com|dete integ- 
rity of the central structure of the cord, and more particularly 
of the anterior columns. On comparing the cord with that 
from a child not affected with paralysis, and examining the 
more vascular regions, 1 was scarcely able to appreciate any 
difference as regards the apparent number of normal ele- 
ments: that is to say, a slight trace of partial atrophy, and 
this more particularly on the anterior columns. The differ- 
ence was, however, so very slight, that I would not venture 
to affirm that they constituted a morbid condition. Different 
was it, indeed, with the peripheral regions beneath the pia 
mater: there the capillaries had considerably increased, and 
their coats^ were covered with exudative granulations other- 
wise infiltrated among the disassociated nervous elements. This 
lesion was seen throughout the cord from the brachial to the 
lumbar enlargement, where it reached its maximum. The 
corpora amylacea were in no place abundant. The same evi- 
dences of intense exudative congestion existed in the pia mater. 



mainly on itsyisceral coat. Investigation of the peripheral 
nervous system only disclosed a relative diminution of nerve 
fibres in the left sciatic nerve, with abnormal multiplication <^ 
fibres of connective tissue. The muscles had undergone dif- 
fer^it degrees of granular, but not &tty, degeneration, whidi 
terminated by reducing the fibres to a hyaline tube constituted 
by the myolemma. 

Case VI. — Infantile Paraplegia — Cancerous Cachexia — 
Sderosis and Amyloid Degeneration of the Spinal Cord.^ — 
A vroman, forty-nine years of age, became paraplegic in 
1815, at the age of two, from exposure to dampness and 
cold. She could not walk until she was eight years old. 
The greater paralysis was in the muscles of the left foot and 
leg. In 1860 she had fracture of the tibia, the result of fell- 
ing, and a second fall during convalescence broke the bone 
again. The 28th of August, 1862, she was operated on for can- 
cer of the right breast, and six months after the cicatrix and 
the left breast became painful, with oedema of the right arm. 
From this date she had chills and fever, with pain along the 
right intercostal nerves, and dyspnoea, which persisted up to 
her death, the 10th of October. The lower limbs were atro- 
phied — the feet most completely paralyzed. The left foot was 
turned in; the right foot and leg were oedematous. Tactile 
sensibility seemed deadened in this limb, but the other kind of 
sensibility unaffected. 

Post mortem examination. — ^The pericardium, heart, intes- 
tines, bladder and uterus, were the only organs not invaded by 
cancerous granulations. The spinal cord was small, especially 
in the dorsal and lumbar regions. The antero-lateral columns 
had undergone a very perceptible atrophy. At the beginning of 
the lumbar enlargement the antero-posterior diameter was from 

1 Comil, Gomptes Eendus de la Soci^te' de Biologie, 1863, Tome V., 
dhme Se'rie, p. 187. 
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one^mnrier to one^fUi gmaUer tiuui in the normal state. Ex- 
amined wifli flie microscope the whole length of the cord ex- 
hibited, from flie first cervical nerves to its very extremify, an 
anatomical alteration characterized by the presence of a consid- 
erable amount of corpora amylacea. These corpuscles were 
abundant in the anterior comna, principally in the vicinity 
of the blood vessels and on the anterior columns. They, how- 
ever, were also found on the posterior columns. The nerve 
cells were unaltered, and preserved tiieir normal relations. The 
left, more than the right sciatic nerve, had undergone atrophy 
of its medullary contents. Complete fatty substitution, with 
atrophy of the primitive fibres, had taken place in the musdes. 

Case VII. — Paraplegia upon Chrome Cystitis — No Lesion 
of (he Spirial Cord — Atrophic Degeneration cf the, Sciatic 
Nerve, and Atheromatous Arterial Change in the Abdomen and 
Lower Limhs,^ — A man, »t. 58, entered the Surgical Clinic the 
17th December, 1861. He was lame, and attributed it to a 
false step. When cured of this accident the lower limbs 
persisted palsied, the paralysis being then referred to 
chronic cystitis, from which the patient suffered. He had, 
beside, two large, very painful, scrotal herniae. No record 
was kept of the electrical condition of the muscles ; but, ac- 
cording to Kussmaurs recollection, they responded pretty 
readily to the electric stimulus. Extensive mortification set in 
on the inner region of the left heel, and upon its increased size 
and suppuration appetite and sleep were lost, and the patient 
died from marasmus the 22d December, 1862. Autopsy: Body 
emaciated. Dura mater firmly adhering to the thick, com- 
pact calvarium. Sub-arachnoid cellular tissue (edematous. 
Cerebral convolutions not prominently marked from diminished 

^A. KussmanL *'Beitrag6 zur Auatomie nnd Pathologie des Hamappam- 
tas, Port VI. Zur Lehre von der Paraplegia Urinaria," in Worzburger Med. 
Zeitschrift, 1863, p. 56. 
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depth of the sulci. Substance of the brsin pale. Yentricleft 
enlarged, with the ependyma thickened, and a cystic degener* 
ation of the arachnoid plexus. No lesion of the vertebral ca- 
nal; large quantity of cerebro^inal fluid in the spinal arach* 
noid; the tissue of the cord firm throughout, imd free from any 
degeneration whatever, apparent to the naked eye or under 
the microscope. Slight stenosis of the mitral opening, and also 
slight hypertrophy of the left ventricle. Intestines displaced 
on aecoimt of, the hemice; peritonitis. Bladder, the size of a 
goose egg, adhering to intestines; its serous and sub-serous 
coata were thickened and indurated; the mtSBcular coat, like- 
wise thickened, contained small abscesses, and was sqmrated 
by exudations from the s^ous coat. The right kidney, en- 
larged, presented a genial cystic degeneration, which was less 
advanced on the left. The aorta abdominalis, tiie iliac, femo- 
raf and popliteal arteries were atheromatous, the degeneration 
reaching its maximum on ike hypogaBtric artery, which exhiV 
ited nuiny of its l»*anche8 changed into a calcareous tube. The 
inferior vena cava contained a few clots. Microso^ical ex- 
amination of the sciatic nerve showed many of its primitive 
fibres normal; but in others the medullary substance was coag^ 
ulated in quadrangular masses, and in others, again, it had un- 
dergone a complete degeneration into fetty globules, or aggre- 
gates of fine fatty corpuscles. The muscles of the lower ex- 
tremities had partially undergone also a fatty degeneration. 
Eussmaul admits that " the paresis of the limbs was caused, in 
this case, by the degeneration of a portion of the nerve fibres 
forming the sciatic nerve. Probably the same change was ex- 
tended to the muscular nerves of the bladder and sphincters, 
the case being altogether one of peripheral and not central 
paralysis." 

Although no microscopical examination was made in the 
following cases, they a£ford, however, manifest evidence of the 
lesion in the cord. I quote them because, thus far, two of them 
3 
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seem to have passed unnoticed by those who have inquired into 
the subject of reflex paralysis. 

Case VIII. — Petechial Fever — Oenercd Paralysis — Suppu- 
roition cf the Spinal Cord} — ^A young soldier, who had lately 
recovered from a petechial fever, was affected with pain in the 
dorsal vertebrae, difficulty of moving the lower . extremities, 
retention of urine, involuntary discharge of feces, general de- 
bilitjr and emaciation. A variety of treatment was employed 
for several months without relief. The weakness of the lower 
extremities increased to perfect paralysis; and, soon after, the 
superior extremities became affected in the same manner^ He 
then lost his speech, and, after lying a fortnight in this state, 
completely immovable and speechless, but in possession of his 
intellectual faculties, he died suddenly. 

On inspection, there was found no trace of disease in tB^e 
brain, the thorax or the abdomen. The spinal canal was inun- 
dated by a large quantity of sanious fluid; the cord itself was 
suppurated, dissolved and disorganized at the lower part of the 
dorsal region; above this it preserved its figure, but was very 
soft. Its investing membranes, and the periosteum lining the 
canal of the vertebrae, were destroyed at the part where the 
cord was so much diseased; but the vertebrae and their liga- 
ments were sound. 

Case IX. — ErUeritic Paraplegia — Softening of the Spinal 
Cord} — ^A young man, twenty-eight years of age, was ad- 
mitted into Dr. Serre's ward at La Piti6, the 18th of April, 
1825. He had disease of the heart, which was relieved; but 
symptoms of peritonitis and enteritis ensued. In the course. of 

1 Brera, DeUa Raohialgitey cenni Patologici. In Atti deU'Accad. Ital., Tomo 
I., and in Aberorombie, op. oit, p. 295. 

« V. Bobert De la Parapl^gie cons^catiye ii la Fiivre Typhoide. Th^se. 
Paris, 1862, p. 33. 
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this last affection the patient complained of a great weakness 
in the lower limbs. When the acate symptoms had subsided, 
and he was thought to have entered upon convalescence, com- 
plete paraplegia occurred. The patient could not move the 
thighs or legs. Sensibility was not lost, but rather seemed 
to increase along with the loss of power, for the patient cried 
«very time he was moved or touched. The bladder became 
paralyzed shortly after the onset of paraplegia; there was 
retention of urine, and on it becoming neciessary to keep a 
sound in the bladder, this organ inflamed. Sloughs soon ap- 
peared on the sacrum, and the patient died. On post mortem 
examination the dura mater was found fungous, the anterior 
columns softened and disorganized to an extent of three and a 
half inches, and the posterior columns only slightly altered for 
about one inch. (Crouzit). 

finally, in a case reported by Pliess,* and quoted by Barthez 
and Rilliet, and by Laborde, the paralysis of one arm was 
attended with meningitic congestion of the spinal cord, at the 
level of the brachial plexus corresponding to the paralyzed 
limbs. No microscopical examination was made of the cord, 
but it is fair to presume, from what was observed in the above 
cases, that the meningitic congestion must have coexisted with, 
changes in the apparently normal cord. The same meningitis 
congestion has been remarked by Briquet in two cases of hys^ 
terical paralyis, in which also no microscopical searcfc was* 
made in the nervous centres. Stanley very distinctly^ notices 
this congestion in most of his cases of urinary paraplegia. In 
another instance of paraplegia from wet and cold, Dr. W. Stokes 
found that the cauda equina appeared to be slightly softened; 
but from its appearance Dr. Stokes could not state that it waa 
actually diseased. The rest of the spinal cord appeared healthy 
and normal, without any vascularity^ effusion or softening.. 

1 Journal fiir Kinderkronkeiten, July and August, 1S49, p. 39. 
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External to the sheath of the cord there was a smidl, flattened, 
oval body, about the size of half a yerj small hazel-nut, and of 
a consistence intermediate between lymph and fat. Around 
this there was some slight degree of vascularity.* Notwith- 
standing Dr. Stokes' opinion, I think tiiat we are borne out by 
the details of this case to suppose that there' was a change un- 
dergone by liie spinal cord, which the microscope would have 
probably detected. 

Acknowledging the difficulties in diagnosticating fbe 
disease in Case I., I believe it was a typical one of para- 
plegia upon exposure to cold and wet. Without the micro* 
scopical examination made by Prof. Metcalfe and myself, the 
case would have certainly been added to Utie extensive num- 
ber of those in which no visible lesion or exudation has beeD 
detected in the spinal cord. Truly, as stated by Dr. Thomas, 
this could not have been a case of simple congestion, because 
the attack was too complete and sudden; and if congestion 
did exist as* the pathological state from the beginning, it must 
have been the forerunner of hemorrhage or softening, for such 
grave results to have followed. On another hand, the injury 
sustained by ike sympathetic seems evident from the complete 
paralysis, the fever, and the large slough upon the sacrum, 
symptoms which rapidly developed themselves, and which could 
not be otherwise accounted for than by lesion of the vaso-mo- 
tory nerves. I regret not having had the opportunity of ascer- 
taining the degeneration undergone by the sympathetic ganglia 
and the muscles. Cases II., Ill,, IV., V. and VI. are examples of 
functional paralysis, and Case VII., in addition to those of Leu- 
det and Dumenil, pp. 15, 23, proves how the spinal cord may 
remain unaffected — peripheral degeneration of the nerves ac- 
counting for the existence of urinary as well as of any other 
Eo-called functional paralysis. 1 am well aware that it may 



> Graves, op. oit, p. 359. 
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be questioned whetiier Case VIII. was one of true functional 
paralysis. It is not, however, my purpose to maintain a con- 
trary view. It has mainly been brought out here, because it 
is one of the rture c^portanities in which the fatal termination 
of the disease has permitted Hie damage suffered by the nerv- 
ous system in paralysis consecutive to acute di^ases (asthenic 
palsy of GublCT) to be detected by the naked eye.' Case JX, 
is an interesting example of paraplegia from' enteritis. 

It may seem, perhaps, strange to find excluded from the 
precedii^ Dr. Oull's cases of parapl^a associated with gon- 
orrhoea and stricture of the urethra.^ They certainly afford 
the most valuable evidence of the organic lesions which may 
disturb the nervous functions in the course of urinary affections; 
but they could not be properly classed with the above cases, 
and I will briefly adduce the reasons for this opiuion. The 
first case reported by Gull is one of paraplegia following gon- 
orrhoea and syphilis. The paralysis occurred subsequent to 
the second syphilitic infection of the patient, three days after 
he had slept in a damp bed, and I would not dispute that this 
circumstance favored its development; but is it not probable, 
from the disproportionate relation between the degeneration of 
the spinal cord — detected with the microscope— and the short- 
ness of the paralysis, that this was rather a direct result of the 
existing syphilitic affection? The characteristics of the disease 
and of the spinal alterations described by Gull, the osseous 
plates on the visceral layers of the membranes, are, indeed, no 
uncommon phenomena with syphilitic affections of the spinal 
cord. Therefore, why not consider this as one instance in 
which exposure to cold, and not the urethral affection, concur- 
red to hasten the progress of the syphilitic change undergone 
by the spinal cord ? 

The second case is one of paraplegia, acute q>inal arachnitis 

< Medico-Chir. Transact, 1856, VoL XXXIX., p. 195. 
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and Boftening of the cord, following retention of nrine from 
stricture. The autopsy was made by Dr. Habershon, and, as ac-r 
knowledged by Gull, phlebitis, caused by the catheterism, lighted 
up in higher degree the inflammation existing in the vesical 
veins in the neighborhood of a pelvic abscess, and which was 
propagated to the vertebral lumbar region, where one of the 
veins was found foil of well formed pus. The etiology of the 
paralysis is hei*e very plain, notwithstanding the difficulties 
of recognizing it prior to the cadaveric examination. 

This case is of a quite diflFerent nature to that of Kussmaul, 
Case VII., with which it is associated by Dr. Mitchell,^ assuredly 
from want of details in the brief reference made to it by Jao- 
coud. In such instance, as copied from Kussmaul, there was 
no lesion of the vertebral canal, and the tissue of the cord, 
firm throughout, was free from any degeneration whatever ap- 
parent to the naked eye or under the microscope. The athe- 
• romatous change on the aorta abdominalis, the hypogastric and 
other arteries of the lower limbs, is not mentioned in connec- 
tion with the blood vessels of the spinal cord, and, as asserted 
by Kussmaul himself, the paresis was altogether caused by the 
degeneration undergone by the sciatic nerve, and probably, also, 
by the nerves of the sphincters and bladder. It is true, that 
on alluding to the above arteritis deformans, Kussmaul remarks 
that it may, in an advanced stage, possibly become a source of 
paraplegia from interrupted nutrition of the lumbar plexus. 

The following is the history of the third case related by Dr. 
Gull in the Medico-Chirurgical Transactions: " Henry P., aet. 
twenty-one, a pale and delicate man, a shoemaker; habits irreg- 
ular; has had gonorrhaea many times, and is subject to a per- 
manent gleet, increased when he indulges in drink. His gen- 
eral health has been good, and he was, so far as he knows, quite 
well on Tuesday morning, March 1st, 1853. In the afternoon 

> Paralysis from Peripheral Irritation, New York Med. Jomn., Vol. IL, p. 328. 
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of that day he began to have pain between the shoulders, and 
a diarrhoea came on, to which he had been frequently subject. 
This continued during the night, with increased pain in the 
back and spasmodic tremblings in^the legs. Toward morning 
the legs became weak and numb, and he was unable to void his 
urine. His friends, for his relief, applied hot fomentation to 
the feet, legs and pubes, which produced extensive vesication. 
He was brought to Guy's Hospital, March 4th, and admitted 
under the care of Mr. Bransby Cooper, with the following 
symptoms: complete loss of motion below the sixth dorsal ver- 
tebra; the muscles of the seventh' intercostal spade do not act in 
respiration ; sensation perfept above the line indicated, but on the 
abdomen pinching or pricking the skin gives no pain, and only 
the faintest sensation; in the legs there is complete anaesthesia; 
bladder distended, with dribbling of urine; great exhaustion; 
pulse 110, weak; respiration tranquil, 24; febrile heat; tongue 
injected; complains much of thirst; spine quite straight; a 
slight degree of tenderness and some sense of stiffness between 
the shoulders. At the epigastrium and about the penis, thighs 
and ankles, the integuments are vesicated, and the skin is, in 
parts, sloughing from the hot fomentations which have been 
applied, and last night, in addition, several bullae formed spon- 
taneously on the left ankle and on the soles of the feet. No 
bed-sore; feces healthy, passed involuntarily;* urine, drawn by 
catheter, ammoniacal, and containing mucus and pus, with 
traces of blood." 

" He died from irritation fever and sloughing, March 15th, 
a fortnight from the beginning of the paraplegic symptoms. 
Sectio cadaveris: Several superficial sloughs over the legs and 
abdomen; large sloughing bed-sore over sacrum; bullae on the 
soles of the feet; bones and ligaments of the spine healthy. 
The cord was generally softened as high as the middle of the 
dorsal region, at which point the nervous substance was broken 
up by the gentlest stream of water falling on it. The gray 
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and white partimis appeared to be equally iJfected. ABU)n^t 
Ae Bod^meA nerve tissue granule eells were abundant. T%^e 
was no point of aappnradcm, nor an j trace ci old dkease in 
the oord. The membranes were ajqiarentiy tealthj; liver 
healihf ; kidneys of a dark color, from ye]M>ns congestiim; the 
miieons meml»'iuie of the pelves sli^tlj ecchymosed; bladder 
thickened, and the lini^ mCTibrane covered by recent diph&e- 
ritie e»ida<ion. Between the bladder and rectnm there was 
an irregular abscess, wilh sloughing widls, communicating wi& 
the bladder by a large perforati<m of its coats. Near the bulb 
was a more recent abscess filled with healthy pus. The lungs 
collapsed freely on opening the diest, and were free from dis- 
ease; heart healthy.'' 

It appecurs to me, that sudden occurrence of myelitis (for 
such, I should judge, was the spinal disease in the above in- 
stance) in a patient who had a gleet, but was otherwise quite 
well, does not distinctly involve a relation between the morbid 
condition of the spinal cord and urethra. Accordingly, I 
leliould hesitate very much to admit such a doubtful causation 
of the spinal symptoms. Their acute nature and their sudden 
i^>pearance, without any previous exacerbation of the urethral 
trouble, are ph^iomena very much against the assumption; 
tiierefore, it would be as gratuitous to make such an afiSrma- 
tion from the mere coincidence or successive development of 
two morbid states, without marked bearing on each other, as 
it has been to assure the existence of functional paralysis 
without any peripheral or central nervous lesion. Dr. Gull, 
himself, in his valuable paper on Paralysis of the Low^ 
Extremities consequent upon Disease of the Bladder and 
Kidneys,* reports two examples of paraplegia, one with 
early symptoms simalating; incipient phthisis, the other pre- 



I Guy*8 Hosp. Bep., Third Series, Vol VII., 1861. Gases of Paraplegia, pp. 
145, 179. 
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ceded by colics. To these early phenomena, tak^ indi- 
TidwiJly, might have been crroneonsly ascribed the cause of 
the disease, originating in the first case from a tnmor in the 
apinal membranes, and in the second from inflamnmtion and 
softening of the cord. I remember seeing, m the Charity 
Hospital of Paris, the next case, whose curioi^B history was 
communicated to the Biological Society by Dr. E. Foumier.* 
The patient, under Dr. Nonat's care, died with incomplete 
paraplegia, erratic erysipelas, and gradual impairment of the 
intellectual faculties. He had remained over four months 
in the hospital, and upon his admission commenced to pass 
purulent urine. Cauterization of the back relieved him 
from pain, but electricity applied to the limbs was of no avail 
to make the incomplete paralysis disappear. The autopsy 
disclosed: Softening and hypera^mia of the brain; at the origin 
of the dorsal region d round tumor, the size of a small nut, 
between the dura and pia mater, loosely adhering to the mem- 
branes, and pressing on the cord already atrophied at this 
level. Kidneys and bladder very much altered; the former 
enlarged, darker than natural, and much congested; the latter 
thickened, containing about a glass full of a greenish, pitchy 
urine, and with a black lining membrane, constricted, dividing 
the bladder into two nearly equal cavities. No stricture of 
tie urethra. 

Jaccoud, noticing the facility with which one is misled in 
looking for the relation between paraplegia and urinary 
diseases, refers to the above case of Pournier, and to this other, 
no less instructive, of Mannkopff.* A patient exhibiting symp- 
tbms of nephritis and cystitis had pain in the loins, irradiating 
to the lower limbs, and became paraplegic ; the paralysis was 

1 Mem. de U Soci^te de Biologie, Tome V., Zhme S6ne, 1858, p. 24. 

< Les Parapl(;gies et I'Ataxie da Moavement, 1864, p. 377 ; and Mann- 
kopfi; Paraplegie bei einem Gomplicirtem Biickenmarksleideo. Berlin Elinik 
Wochenschr., 1864 
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complete in the right limb, and incomplete in the left. Death 
occurred at the end of six weeks. On cadayeric examination, 
it was found: Suppuration of the cervical r^on of the cord, 
and of botii mediastina, with thickening of the posterior half 
of the plenras; purulent infiltration of the intervertebral fora- 
mina, and an inflamed fatly tumor, between the vertebrae and 
the posterior half of the dura mater, extending some inches 
down from the lower extremity of the cervical enlargement. 

Whether we look upon the described anatomo-pathological 
evidences as the result of a lesion commencing on the periph- 
eral nervous system, or whether we might again suppose that 
they at first originated in the muscular or vascular structures, 
to involve afterward the pervous system, it is undeniable that 
this latter was the seat of a material change, with common 
features in most of the cases. We may, thus far, sum up these 
alterations: a congestive state of the meninges; atrophy and 
granular degeneration of the anterior and lateral columns of 
the cord; same degeneration of the anterior cornua of the gray 
substance, not extending much further than the inter medio-lat- 
eral tracts; more or less abundance of corpora amylacea in 
both substances of the cord, especially with infantile paralysis; 
granular degeneration of the nerve cells, with hypergenesis of 
brown pigment granules, mainly in those of the sympathetic 
ganglia; hypergenesis of nuclei and fibres in the neuroglia and 
connective tissue of the ganglia; and, finally, a fatty granular 
degeneration of the peripheral nerves — neuritis propagata — 
capable of being the only lesion accounting for the paralysis. 

Dr. Thomas' case is one of the few in which the spinal alter- 
ation in paraplegia from wet and cold has been described. 
This paraplegia a/rigore should not be confounded with rheu- 
matic paraplegia, from which it differs essentially, as Jaccoud 
remarks. Its post mortem traces, as far as I have been able 
to ascertain, are accurately noticed only in five other instances 
— one of them communicated by Frerichs to Jaccoud, who has 
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collected three of the examples with which I was acquainted, 
leading unnoticed the fourth, reported by Gull.^ In this case 
paraplegia came on suddenly after fatigue and exposure to 
cold, and unattended by any derangement of the general healtii. 
There was softening of the cord in the dorsal region; on micro- 
scopical examination, the spinal columns were found to be the 
seat of masses of granular exudations, either free or collected 
around softened and broken up nerve tubules; there were also 
granule cells throughout the dorsal and lower part of the cervi- 
cal region. These cases, though of same etiology, vary in ca- 
daveric appearances from that of Dr. Thomas, reported here, 
and on this account I have thought better .to call separate 
attention to them, I could not condense the record of the 
other four better than has been done by Jaccoud,* from whom 
I borrow the following summaries: 

A girl, aged 20, noticed a weakness of the lower limbs 
from the time she had crossed a brook. During three years 
she exhibited several alternatives of improvement and relapse, 
the paralysis persisting, however, incomplete and reduced 
to a mere paresis. At the end of these three years paraple- 
gia ensued, with relaxation of the sphincters ani and vesicae, 
paresis of the extensor muscles of the right side of the trunk, 
with curvature on the left, and finally, bed-sores, hectic fever, 
general oedema, and death. Cadaveric examination showed: 
hyperaemia of the pia mater and sclerosis of the spinal cord, 
the lesion exhibiting itself — quite exceptionally in the longi- 
tudinal direction — on isolated patches of induration dissemi- 
nated along the cord. The patient had had, in addition, cere- 
bral symptoms, and the sclerosis was also detected in one lat- 
eral ventricle and the pons varoli.' 

' Guy's Hospital Reports. Third Series, Vol. H., 1S66, p. 168. 
» Op. cit., pp. 250, 381. 

3 Valentiner, Ueber die Sklerose des Gehims and Biiokenmarks, Deutsche 
EHnik, 1856. 
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A saAQ, act 51, aftor exposure to wet, slept a few faoors in the 
©pea air, with his undried clothes on. Two days after he be- 
came paraplegic, and in three days more paraljrsis assumed aa 
ascending march, death ensuing the twelfth day from the out- 
set of the symptoms. On post mortem examination many soft* ^ 
ened portions of the cord, with a consid^able amount of spinal 
fluid, were detected,* 

A man, ast 37, under the care of Oppolzer,* became pan^l^ic 
after a &11 upon the ice. Post mortem examination disclosed 
soft^ng of flie spinal cord. Microscopic search showed the 
nervous elements altogether destroyed, maii^y on the antero- 
lateral columns. On the most altered space, at the level^of 
the sixth dorsal yertebra, the nerve fibres were undistinguisha- 
ble, and there was, in addition, a great deal of molecular gran- 
ulation and fatty globules. 

French's case is the following : A child, sitting an a stone 
fbr several hours, during very cold weather, was the next day 
taken with fever, the following with paraplegia, and within a 
few days more died. On post mortem examination there was 
found exudative meningitis throughout the vertebral canal. 

It is obvious that meningitie congestion and the evidences of 
myelitis, if such did exist, were by no means as far advanced 
and unmistakable in Dr. Thomas' case as in those just quoted. 

I have found nowhere a description of the change whidi 
die sympathetic seems to undergo in reflex paralysis. Roki- 
tansky " has not unfrequently observed a withered state of the 
ganglia, a shrinking and leather-like toughness of them, while 
their color has either altogether disappeared or is changed to 
a rusty brownish, yeast yellow, fawn or slate gray. It appears 
frequently to be a primary affection; but in many cases it is a 



1 Walford, Softening of the Spinal G3rd, Association Medical Jonmal, 1S54. 
* Acute Entzundong mit partieUer Erweichung des Biickenmarks^ Spital't 
Zeitong, 1S60. 
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secondary consequence of previous disease. The chief example 
of it is the wasting of the abdominal ganglia which follows 
typhus, and forms one of the few cases which can be found by 
the knife of the anatomist for the sickly state succeeding 
typhus (Typhussiechthum.")* To this state of the gauglia 
might be, perhaps, ascribed the occurrence of paraplegia 
upon typhoid fever, independently of lesion in the muscular 
system. 

To complete what concerns the nervous alterations in typhoid 
fever, I will briefly notice, that the nervous tissue may, in 
addition, undergo chemical changes sufficient to account for 
the paralysis. Buhl has demonstrated that the proportion of 
water in the cerebral tissue increases during the commence- 
ment and stadium of the fever. Jaccoud thinks, and I fully 
agree with him, that there is no reason why such oedema should 
not be present in the tissue of the cord, and become a cause of 
paralysis following typhoid fever. I believe, furthermore, that 
a similar (edematous infiltration of the cord, produced by 
deranged capillary circulation, may possibly be a source of 
paralysis attending chlorosis and anaemia. 

> Bokitandsy, Pathological Anatomy, Phil., 1855, p. 344. 



CHAPTER U. 

INFLUENCE OP THE SYMPATHETIC SYSTEM ON THE PBODUCTION 
OP REFLEX PABALYSIS. — INORDINATE SENSIBILITY, CHANGES 
UNDERGONE BY THE MUSCLES, AND CONDITION OP THE URINE, 
PECULIAR TO THE DISEASE. 

I have had no liesitationy since I commenced to study the 
pathology of reflex paralysis, in considering it induced through 
the agency of the sympathetic system. My assumption was 
based on the intimate connections between the nerves usually 
affected and the ganglionic system. The spinal origin of the 
latter and its important influence in the causation of fever and 
convulsions, often premonitory symptoms of reflex paralysis, 
most strongly sustain such views. I, therefore, admitted that 
exhausted ' incitability of the spinal cord and ganglia were 
initial phenomena with the disease,^ at the same time acknowl- 
edging, with Brown-S^quard, that vascular spasms of the cord 
were important elements in the production of the paralysis, 
and that this was unattended by {(Iterations in the cord. But 
I accepted the statement with reserve, expecting that the mi- 
croscope would ere long reveal changes in the structure of the 
nervous elements better explaining the true nature of this 
peculiar paralysis. These opinions I have, since 1861, tried 
to impress on my class, in lecturing on Nervous Diseases, 
at the University Medical College of New York. The inqui- 

> Am. Med. Times, 1861, VoJ. XL, p. 315; Vol. m., p. 36. 
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ries continued since that date seem to confirm, thus far, the 
correctness of mj expectations. 

This theory of abolished power in the nervoas centres as a 
cause of reflex paralysis, was at first conceived by Gull, after- 
ward by Eisenman, 1860, Handfield Jones, inhibitory parcdysis, 
1861, and latterly by Jaccoud, and Drs. Mitchell, Moorehouse 
and Keen. The last three distii^uished physicians suggested^ 
that '* irritation of the vaso-motory nerves, in a limited part of 
the spine, might produce contraction of its capillaries, anasmia, 
nutritive changes, and finally a relaxation of these vessels, 
which would be more apt to be a lasting condition, and would 
in fact constitute congestion. Such a series of (consequences 
may very possibly occur, and would no doubt be competent 
to cause a paralysis, whose site, extent and character would 
depend upon the part of the nerve centres affected by the ex- 
citation.^' This hypothesis agrees with liie one I sustained* 
prior to my ascertaining the cadaveric changes that might 
attend reflex paralysis, and which still suffices to explain the 
temporary paralysis consecutive to exhaustion of the incita- 
bility of the cerebro-spinal and ganglionic centres, and disap- 
pearing on removal of the excitation which produces it. I am 
in this opinion supported by Jaccoud, who furthermore adduces 
that the convulsive stage, usually precursory of reflex paralysis, 
is indicative of exaltation preceding the exhaustion of nervous 
force. The following cas^s, observed by Nonat and myself, 
afford strong evidence in favor of these views. 

A young, unmarried lady, aged 22, was affected with metritis, 
intra-uterine granulations, spasmodic contraction of the cervix 
uteri, vaginitis, and pcri-uterine abscess, attended with general 
nervous symptoms. She underwent a lengthy antiphlogistic 
treatment, and several uterine cauterizations. The first appli- 



1 Giroular No. C, Ileflex Paralysis, March 10, 1864, pp. 16, 17. 
< Am. Med. Times, VoL HI., p. 36. 
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cation of niirate of silver to the cervical canal was followed by 
complete anaesthesia in the lower extremities. Afterward, 
every intra-uterine cauterization produced loss of consciousness, 
with momentary paralysis of the lower limbs, and on one occa* 
sion the right leg remained as though paralyzed, for several 
weeks after the operation/ 

A lady, after a third miscarriage, remained with enlarged 
uterusj extensive ulceration of the cervix, and metrorrhagia. 
A mild induced electric current, applied to the cervix uteri, 
awak^ed contraction of the organ and stopped the hemorrhage; 
but was immediately attended with severe pain in the pelvis 
imd lower extremities, tremor and numbness in the limbs, gen- 
eral perspiration, and the secretion of milk, having stopped for 
five days, was again re-established. Pain subsided on discon- 
tinuing the application of electricity; but the lower limbs 
remained paralyzed, and did not recover completely their func- 
tions until fourteen hours after the above operation.' 

These instances are positive proofs of the above statements. 
Jaccoud, on quoting the second case, very justly remarks that it 
seems to be a reproduction of the paralyzing ^ects which a con- 
stant electric current is capable of determining whai applied to 
the spinal cord and nerves, as demonstrated by the experiments 



» Nonat, Maladies de ruterus, 1860, Obs. LXX., p. 830. 

« Am. Med. Times, 1863, VoL VL, p. 2. 

Note. — A case of hemiplegia following shocks of electricity, with persist- 
ence of the paralysis, has been recorded by Dr. O^CJonnor, tff the Free 
Hospital A girl, aged fifteen years, exhibited the paralytic symptoms about 
seven weeks after she was electrified. She had never menstruated. A fit of 
about an hour's duration, dysphagia, difficult articulation, unconsciousness, 
etc., supervened in the course of the paralysis; and although these symptoms 
yielded to the treatment instituted by Dr. O'Connor, it is not very evident 
that they were a direct result from sudi a distant cause as the electric shock, 
and were, most probably, due to some amount of hysteria present, as sus- 
pected by Dr. O'Connor.— lancet, July 27, 1861, p. 87. 
4 
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of Valentiner, Matteuci, Du Bois Reymond, Weber, Riter, 
Pfluger, Remak, and Baierlacher. Therefore, always acknowl- 
edging exhaustion among the causes of reflex paralysis, and 
without denying the contraction of the blood vessels of the cord, 
which I, however, consider a secondary element, it is proved 
that a material alteration undergone by the spinal cord and 
ganglia, as well as by the nerves and muscles, in fatal cases of 
reflex paralysis, has, on closer examination, been detected. 
I believe, furthermore, that there are cases, such as those of 
progressive locomotor ataxy, progressive muscular atrophy, 
etc., which will probably be included in the same/class of paral- 
ysis due to original lesions of the sympathetic. This classifi- 
cation will be possible when we become more familiar with 
their etiology, and the morbid changes they occasion in the 
sympathetic system. By way of proofs to this opinion, I will 
briefly point out the following facts: 

Dr. Baerwinkel, of Leipsic,^ ' states that in progressive mus- 
cular atrophy the first trouble originates with the sympathetic 
to involve afterward muscular nutrition and cause paralysis. 
Muscular inaction brings on degeneration of the motory nerves 
and softening of the spinal cord takes place by propagation of 
the morbid process to the sympathetic fibres destined to the 
nutrition of the cord. As to the origin of the disease, it is to 
be detected probably on the spinal ganglia. These statements 
are based on very accurate observation of cases of progres- 
sive muscular atrophy. A peculiar degeneration of the spinal 
ganglia has been noticed, by J. Luys, in progressive locomo- 
tor ataxy.* Charcot has also detected, after this disease, 
a great quantity of pigment in the cells of the ganglia in the 
posterior spinal roots — a condition which he, however, does not 

1 Vierte Gahrschrift fur die Praktische Heilkunde, Vol. LIX., 1858. 
s Bourdon, £tudes Gliniques et Histologiqnes sur I'Ataxie Locomotrice 
Progressive. Archives Q^n^rales de Me'decinc, 1861, Tome I. 
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cation of niirate of silver to the cervical caaal was followed by 
complete anaestiiesia in the lower extremities. Afterward, 
every intra-aterine cauterization produced loss of consciousness, 
with momentary paralysis of the lower limbs, and on one occa- 
sion the right leg remained as though paralyzed, for several 
weeks after the operation/ 

A lady, after a third miscarriage, remained with enlarged 
uteruS} extensive ulceration of the cervix, and metrorrhagia. 
A mild induced electric current, applied to the cervix uteri, 
awak^ied contraction of the organ and stopped the hemorrhage; 
but was immediately attended with severe pain in the pelvis 
and lower extremities, tremor and numbness in the limbs, gen- 
eral perspiration, and the secretion of milk, having stopped for 
five days, was again re-established. Pain subsided on discon- 
tinuing the application of electricity; but the lower limbs 
remained paralyzed, and did not recover completely their func- 
tions until fourteen hours after the above operation.' 

These instances are positive proofs of flie above statements. 
Jaccoud, on quoting the second case, very justly remarks that it 
seems to be a reproduction of the paralyzing ^ects which a con- 
stant electric current is capable of determining whai applied to 
the spinal cord and nerves, as demonstrated by the experiments 



» Nonat, Maladies de rUterus, 1860, Obs. LXX., p. 830. 
« Am. Med. Times, 1863, Vol. VI., p. 2. 

Note. — A case of hemiplegia following shocks of electricity, with persist- 
ence of the paralysis, has been recorded by Dr. 0'Ck)nnor, (^ the Free 
Hospital A girl, aged fifteen years, exhibited the paralytic symptoms about 
f4iren weeks after she was electrified. She had never menstruated. A fit of 
« (t an hour's duration, dysphagia, difficult articulation, unconsciousness, 
u supervened in the course of the paralysis; and although these oymptoms 
' "o the treatment instituted by Dr. O'Connor, it is not very evident 
/ were a direct result from sudi a distant cause as the electric shock, 
d, most probably, due to some amount of hysteria present, as sus- 
by Dr. O'Connor.— Xam^, July 27, 1861, p. 87. 
4 
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ries continued since that date seem to confirm^ thus far, the 
correctness of my expectations. 

This theory of abolished power in the nervous centres as a 
cause of reflex paralysis, was at first conceived by Gull, after- 
ward by Eisenman, 1860, Handfield Jones, inhibitory paralysis^ 
1861, and latterly by Jaccoud, and Drs. Mitchell, Moorehouse 
and Keen. The last three distinguished physicians suggested^ 
that ** irritation of the vaso-motory nerves, in a limited part of 
the spine, might produce contraction of its capillaries, anasmia, 
nutritive changes, and finally a relaxation of these vessels, 
which would be more apt to be a lasting condition, and would 
in fact constitute congestion. Such a series of (consequences 
may very possibly occur, and would no doubt be competent 
to cause a paralysis, whose site, extent and character would 
depend upon the part of the nerve centres affected by the ex- 
citation.^' This hypothesis agrees with liie one I sustained* 
prior to my ascertaining the cadaveric changes that might 
attend reflex paralysis, and which still suffices to explain the 
temporary paralysis consecutive to exhaustion of the incita- 
bility of the cerebro-spinal and ganglionic centres, and disap- 
pearing on removal of the excitation which produces it. I am 
in this opinion supported by Jaccoud, who furthermore adduces 
that the convulsive stage, usually precursory of reflex paralysis, 
is indicative of exaltation preceding the exhaustion of nervous 
force. The following cas^s, observed by Nonat and myself, 
afford strong evidence in favor of these views. 

A young, unmarried lady, aged 22, was affected with metritis, 
intra-uterine granulations, spasmodic contraction of the cervix 
uteri, vaginitis, and pcri-uterine abscess, attended with general 
nervous symptoms. She underwent a lengthy antiphlogistic 
treatment, and several uterine cauterizations. The first appli- 



1 Giroular No. C, Ileflex Paralysis, March 10, 1864, pp. 16, 17. 
s Am. Med. Times, VoL HI., p. 36. 
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cation of niirate of silver to the cervical caaal was followed by 
complete anaestiiesia in the lower extremities. Afterward, 
every intra-uterine cauterization produced loss of consciousn^s, 
with momentary paralysis of the lower limbs, and on one occa- 
sion the right leg remained as though paralyzed, for several 
weeks after the operation** 

A lady, after a third miscarriage, remained with enlarged 
uterusj extensive ulceration of the cervix, and metrorrhagia. 
A mild induced electric current, applied to the cervix uteri, 
awak^ied contraction of the organ and stopped the hemorrhage; 
but was immediately attended with severe pain in the pelvis 
imd lower extremities, tremor and numbness in the limbs, gen- 
eral perspiration, and the secretion of milk, having stopped for 
five days, was again re-established. Pain subsided on discon- 
tinuing the application of electricity; but the lower limbs 
remained paralyzed, and did not recover completely their func- 
tions until fourte^i hours after the above operation.* 

These instances are positive proofs of the above statements. 
Jaccoud, on quoting the second case, very justly remarks that it 
seems to be a reproduction of the paralyzing effects which a con- 
stant electric current is capable of determining whai applied to 
the spinal cord and nerves, as demonstrated by the experiments 



» Nonat, Maladies de TUterus, 1860, Obs. LXX., p. 830. 

9 Am. Med. Times, 1863, Vol. VL, p. 2. 

Note. — A case of hemiplegia following shocks of electricity, with persist- 
ence of the paralysis, has been recorded by Dr. O'Connor, of the Free 
Hospital. A girl, aged fifteen years, exhibited the paralytic symptoms about 
seven weeks after she was electrified. She had never menstruated. A fit of 
about an hour's duration, dysphagia, difficult articulation, unconsciousness, 
etc., supervened in the course of the paralysis; and although these symptoms 
yielded to the treatment instituted by Dr. O'Connor, it is not very evident 
that they were a direct result from sudi a distant cause as the electric diock, 
and were, most probably, due to some amount of hysteria present, as sus- 
pected by Dr. O'Connor.— lam^, July 27, 1861, p. 87. 
4 
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axis; others had their mednllary gubstance coagnlfttecE or 
granular; they were atrophied in the midst of hypertrophied 
connective tissue, with several nuclei and fatty granules. The 
muscular fibres of l^e psoas presented various d^rees of a 
fetty degeneration. * 

Case IV. — Infantile Paraplegia — Sderosia of the Cord} — 
A girl two years of age was, when eight months old, taken with 
relapsing fever and general paralysis, which disappeared, leav- 
ing her paraplegic. A tonic local treatment improved the 
condition of the lower limbs, until the girl was seized with 
cerebral symptoms (vomiting, strabismus, coma), and died. 

Postmortem examination: marked meningitie congestion, 
without plastic exudation; slight serous eflfusion in the lateral 
ventricles; tissue of the brain free from tuberculous granula- 
tions, or any other structural change. The volume and con- 
sistency of the spinal cord was nonnal throughout. On re- 
removing the pia mater, which looked natural, the antero-lat- 
eral columns appear as though translucent and of a grayish rose 
color, instead of having their normal opacity, otherwise pre- 
served by the posterior columns. The same, though less unnat- 
nral, discoloration was exhibited by the lateral columns. Sev- 
eral examinations of different regions of the cord, still fresh, 
showed the lesion involving the whole width of the anterior 
columns, and only the cortical portion of the lateral. These 
parts were both superficially and interiorly of a transparent . 
gray color, and less firm than natural. This change was pres- 
ent from the dorsal dovn to the lumbar region. Under the 
microscope, the anterior and lateral columns appeared to have 
increased elements of connective tissue, with cells and nuclei 
interspersed with fine granular matter composed of fibrils 
of extreme tenuity. The portions more involved by this mor- 
bid tissue hardly contained recognizable nerve fibres, which 

^Jjaborde, Piuralysie (dite EssentieUe) de fEnfiaiice, 1864, p. 104. 
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of the 0eiitieiit and motorj neiroos vystem^ foUowing disturbed 
action of die sjmpatlietic, is of common instead of rare oecnr- 
r^iee in reflex paralysis. As to the teraperatnre of the para- 
Ijzed IfanbSy it has been noted bj accurate obseryers to be 
more or less diminished, and I hare very frequently fomid it 
to be so* It is not, again, a rash inference from the peculiar 
migration of the paralysis from one to another organ, and 
from the variable d^ree in which the parts are r^pectively 
inyolred, to think that the ganglionic system is and may 
solely continue affected until the lesion reaches the spinal 
cord. This yiew would explain why, in cases of local paralysis, 
one set of muscles is only damaged, while others supplied by 
branches of the same nenrous trunk remain unaffected. I am 
not the only one, indeed, disposed to contend that the neryous 
derangements which are chiefly seated in the peripheral system 
durii^ the course of typhoid and other feyers, diphtheria, etc., 
haye this ganglionic source. Fritz/ who has made a valuable 
inquiry into the spinal symptoms of typhoid fever, considers the 
above phenomena as independent of any cerebro-spinal influence. 
He says that Griesinger, being attacked with typhoid fever, 
observed from the commencement a loss of sensibility in the 
mucous membrane of his mouth, without any other alteration 
whatever. Arthritic pains are noted by Gendrin, and Poulet 
has, during an epidemic of typhoid fever, observed that odon- 
talgia, otalgia, and pleurodynia existed prior to any other 
symptom of the fever. I have already noticed the ganglionic 
degeneration described by Rokitansky in cases of typhoid fever, 
a fact not to be disregarded in connection with the views here 
sustained. 

I have alluded to reflex actions pertaining to the gangli- 
onic system, which Fletcher considers as the source of all irri- 

1 £. Fritz, £tudes Clinique but divers Symptoms Spinaux observes dans la 
Fiivre Typhoide, 1864, p. 69. 
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length his life was rapidly extinguished by the double pneu- 
monia. 

Post mortem. — ^The muscular contraction and deformities 
lasted after the rigor mortis disappeared. Neither tubercular 
granulations nor other lesions were found in the brain — the 
meninges being /slightly congested, and a very small quantity 
of reddish serosity effused in the lateral ventricles. A thin 
coat of a somewhat cloudy liquid surrounded the cord within 
the membranes, forming at the lower extremities a fluctuating 
tumor the size of a pigeon's egg. This tumor disappeared 
as soon as the liquid had its exit by puncturing the spinal 
arachnoid below the lumbar enlargement: the fluid was yel- 
low, cloudy, thick and gelatinous, amounting to about one hun- 
dred grammes. The pia mater was of a high red color, rich 
in vascularity, with whitish frails of milky appearance exist- 
ing over its surface as far as the sheaths of the nerve roots* 
On removing the pia mater the cord was firm enough through- 
out, and imchanged in normal appearance and color. Looking 
over different sections the neuroglia (connective cellular tissue 
of the cord) had the gelatinous transparent aspect peculiar to 
the tissue in children. Nothing, otherwise than the above 
congestion of the meninges, was manifest in the nervous 
roots. 

The microscopical examination of the cord, still fresh, with- 
out any previous hardening, was made on a thin section at the 
level of the brachial enlargement. It disclosed the following 
condition: All the elements, and especially the large and 
small cells in the white and in the prolongations of the gray 
substances, had preserved their normal state. There was no 
developement of morbid tissue on the posterior columns and 
fundamental central substance of the cord. It did not seem, how- 
ever, to be the same with the anterior columns; their longitudi- 
nal fibres appeared in less than normal quantity, and were even 
absent in some places in the specimen; those persisting were 



mother. On the other hand, Velpeau^ has presented several ex- 
amples of destruction of the cord with preservation of movement 
in the limbs, reported by OUivier, Rullier, Bayle, etc., and since 
that time other similar cases have been recorded. Finally, a 
parasitic monster has been described by Chauveau.* It was 
mostly constituted of the posterior limbs, and in one of them only 
the sciatic nerve existed, connected with a lateral mass of con- 
glomerated spinal ganglia, thus evincing their capital influence 
on the functions of the peripheral nerves, and their trophic 
power discovered by Waller. 

Romberg,' alluding to the influence exerted by th^ sympa- 
thetic upon the contractile elements, says : " In this re?pect, 
the skin demands an especial consideration; and it is, indeed, 
strange that the veterinary surgeon pays more attention to its 
vigor or tone in animals, than the physician does in diseases of 
human beings. In intestinal gangrene, in which there is an 
undoubted paralysis of the sympathetic, we find the skin pre- 
senting a similar condition as in Asiatic cholera." 

Sir Henry Holland,* after presuming that the ganglionic 
nerves are those which chiefly give their appropriate irritation 
to the blood vessels throughout the body, says: " We have 
often local changes in circulation, rendered very singular by 
the preciseness of their limitation to certain parts, in accord- 
ance with the distribution of particular nerves. This is well 
seen in certain slight and partial paralytic affections, where 
a portion of a limb, or even one or two fingers, may become 
bloodless, while the others retain their natural state. I have 
also seen cases where the perspiration of a palsied limb was 
singularly altered in the quality of the matter perspired." This 



» Archiv. G^n. de M^decine, 1825, Tome VII., p. 329. 

< Joamal de la Pbysiologie de rHomme, 1863, Tome VI., pp. 346 and 361. 

3 Op. cit, p. 338. 

4 Medical Notes and Beflections, 3d ed., 1855, p. 135. 



67 

last phenomenon has been noted as an accompaniment of epi- 
lepsy. The case of locomotor ataxy, quoted from Bazire, is 
another curious instance of unnatural perspiration. Aber- 
crombie* says that "a child, mentioned by Dr. Falconer, 
became pale and emaciated on the whole left side of the body, 
without any diminution of muscular power, the right side re- 
maining healthy. She recovered by the use of warm pumping." 
Travers* colls prostration without reaction the paralyzing influ- 
ence transferred from cerebro-spinal to sympathetic nerves and 
ganglia. Failure and disappearance of the pulse, weakness 
and fluttering of the heart, coldness and lividity of the cheeks 
and lips, apathy, unembarrassed consciousness, sopor, with diffi- 
cult respiration, relaxation of the sphincter, and convulsions — 
such are the main symptoms of this state. 

I am attending, with Dr. L. A. Sayre, a boy with infan- 
tile paralysis,' supervening upon fever and gastric derange- 
ment. The left limbs are paralyzed. When I first saw 
him, the leg was very much atrophied, cold, and very sen- 
sitive, especially near the joints. The left pupil was larger 
than the right; capillary circulation in the cheek and ear of 
the same side was very irregular, the skin of those parts pre- 
senting congested patches, with more or less dilatation of the 
left pupil. In addition to these symptoms, from the com- 
mencement of the disease the boy has been troubled with epis- 
taxis, difficult to stop. The galvanic excitation of the lower 
limb, or the hypodermic injection of strychnine in it, has been 
attended with immediate dilatation, of the left pupil, greater 
congestion, with increased temperature of the face, dizziness, 
and perspiration in the left hand. These phenomena were very 
perceptible at the beginning of the treatment, and have now 



I Abercrombie on the Brain and the Spinal Cord, Phil., 1836, p, 236. 
3 An Inquiry concerning that Disturbed State of the Vital FunctioDS usually 
denominated Constitutional Irritation, London, 1827, p. 106. 



subsided with the improred condition of the limbs — their 
intensity, however, being in relation with the altemativea 
shown by the paralytic state. In all the cases ejHstaxis has 
been preceded by redness of the left ear and cheek. 

Velpeau* describes the case of a very robust soldier, in the 
Hospital of Tonrs, who had insensibility and complete loss of 
voluntary power of the right arm, from the shoulder to the 
middle of the forearm. The hand was not in the least aflfected, 
the skin of the insensible parts was livid or bluish, like that of 
the face in persons suflfering from aneurism of the right heart. 
This man never had pain in the back, and passed unaware into 
this condition, without any appreciable cause. Frictions with 
tincture of cantharides and other excitants proved useless, 
until, tired of having remained three months in the hospi- 
tal, he left it without experiencing any change in his disease. 
However, three months after, the limb had insensibly recov- 
ered its functions, without any remedy. 

Stronger evidences of the irregularities of circulation in re- 
lation to paralysis, and mainly due to lesion of the sympa- 
thetic, are the following interesting examples, taken from Aber- 
crombie.' " A lady, mentioned by Dr. Storer, was recovering 
from a pneumonic attack, when one morning, after a restless 
night, she was suddenly seized with an acute pain in the left 
shoulder, extending to the arm, and at the same time the whole 
left side became paralytic. The leg retained an obscure degree 
of motion and feeling, but the hand and foot were insensible to 
the prick of a needle. The parts were cold, and all the arteries 
in them were without pulsation. On the right side of the body 
the pulse was of a good strength, and a little frequent. After 
a few hours the pain shifted to the leg and foot; and she had 
also some obscure pain in the forehead, which was removed by 

1 Sar one Alteration Profonde de la MoeUe AUong^e, etc., Aroli. G^n. de 
M^d., 1825, Tome VIL, p. 81. 
« Op. cit , p. 233. 
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bleeding with leeches. The paiu of the leg and foot abated 
after twelve hours, and she had then no complaint except the 
paralysis. For several days die seemed to be improving a 
little in the motions of the parts, but they continued cold and 
without pulse; on the fifth day, she had an uneasy feeling in 
the epigastrium, with sense of suflFocation; her breathing became 
short and hurried, and she died in the night. A gentleman, 
mentioned also by Storer, was seized with paralysis of the right 
arm as he sat at breakfast, having been previously in perfect 
health. He did not complain of any pain, but the arm was 
pale, and every part of it without pulse; in the left arm the 
pulse was natural. After four hours he became faint, with 
quick and laborious breathing, and frequent pulse, and in two 
hours more he died. The body was not examined." In the 
Transactions of a Society for the Improvement of Medical 
and Surgical Knowledge, Vol. III., from which these cases are 
copied by Abercrombie, Dr. "Wells has described that of " a 
gentleman subject to cough and dyspnoea, who awoke one morn- 
ing with a severe pain in the left arm; in the afternoon it 
became benumbed and paralytic. The pain then ceased, and 
the arm was found to be without pulse. He continued in this 
state for two days, without any other complaint, and on the 
third day he died suddenly, as he got up to go to stool. The 
paralytic arm only was examined after death, and in it no mor- 
bid appearance could be detected." By way of contrast with 
these cases, I will briefly mention the most important details of 
a remarkable one reported by Sir Henry Holland.^ " A boy, 
four years old, had been bled to the extent of nearly 30 
ounces. He was delirious; the pulse 120 to 136, hard, and 
with a tense vibrating thrill in all the arteries, especially those 
of the head — which I do not remember equally to have noticed 
in any other case — and felt in the smallest artery to which 

» Op. cit,p. 137. 
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touch could be applied. Nearly six weeks from the earliest 
date of the illness dropsical symptoms came on and rapidly in- 
creased. All the preceding symptoms, and notably those of 
the cerebral irritation and disordered action of the arteries, 
abated in the same ratio as these dropsical symptoms came on." 

It may be supposed that the cases cited from Abercrombie 
were due to arterial embolism. Such an idea could not be enter- 
tained, especially as regards the first case. Hemiplegia, upon 
cerebral embolism, is usually attended with facial paralysis, and 
other cerebral symptoms absent in this instance; the accident 
is never attended with complete anaesthesia before gangrene 
sets in in the limbs; their sensibility and temperature are in- 
creased instead of being diminished, and with these symptoms 
the limbs exhibit, in addition, more or less signs of partial mor- 
tification, from arrested circulation. These are, at least, the 
results established by E. Lanceraux, in his valuable monograph 
" Sur la Trombose et TEmbolie C6r6brales." (Paris, 1862.) 

It seems to be the prevailing opinion that with reflex paral- 
ysis sensibility is not to any great degree impaired. Brown- 
S^quard^ says that in reflex paraplegia there is " no formication, 
no pricking, no disagreable sensation of cold or heat in the 
affected limbs" — " anaesthesia being also rare." The contrary 
symptoms characterize paraplegia from myelitis, and Brown- 
S^quard draws the distinction between both affections taking 
urinary paraplegia as typical of the reflex variety. Such asser- 
tions as regards the state of sensibility in reflex paralysis are, 
indeed, far from being controlled by experience; nay, they are 
in opposition to the statements made by those authors who 
first called attention to this peculiar form of paralysis. Thus, 
we see that Fabritius, on speaking of dysenteric paralysis, says 
that patients " are at the same time seized with immobility of 
one arm and the foot of the opposite side; with this symptom 

» Paralysis of the Lower Extremities. Phil., 1861, p. 33. 
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violent arthritic pains are occasionally associated, bnt most 
freig[uently these patients lose all sensation." Romberg/ from 
whose excellent work we make this quotation, says that 
" anaesthesia is rarely present in the reflex paralysis arising 
from intestinal affections." He, moreover, establishes that 
the paralytic condition is occasionally associated with pain, 
and commonly with att'ophy.' If we consult Graves,' 
the first to give us a graphic description of reflex para- 
plegia, we find that he says, on -this subject: "With re- 
spect to sensation, it appears to be affected as well as 
motion. In the slow and chronic form of this species of. 
paraplegia, it does not attract the attention of the patient so 
quickly as the derangement of muscular power; it is generally 
some time before he notices any diminution of sensation, and 
then accidentally. In the more advanced stage, however, this 
becomes manifest, and is accompanied by a feeling of cold in the 
lower limbs, which seldom extends higher than the knees. In 
the more rapid and acute form, the derangement of sensation is 
much more obvious, and is generally the first symptom noticed 
by the patient. There is at first a feeling of numbness, which 
commences in the toes or feet, and extends up the limb; this, in 
the course of a few days, is followed hj formication and tingling 
pains in the course of the nerves, and then loss of power and 
diminished sensation. There is, however, in both these forms 
of paraplegia (urinary and from cold and wet), much less im- 
pairment of sensation than of motion, and the loss of sensation 
is never so complete as in paraplegia from disease of the spine." 
Most of Stanley's cases point out some trouble with the sen- 
sibility of the limbs, which once (Case VI.) " was lost, extend- 
ing up to the navel."* 

»0p. cii, p. 383. 
« Op. cit.. p. 378. 
» Op. cit, p. 361. 
* Medico-Chir. Trans., 1833, VoL XVIIL, p. 260. 
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B. Le Boy, d'EtioIIes, has collected Mty-ihree cases in Ins 
interesting work " On Paralysis of the Lower Extremities," A 
perusal of these cases, including those of Stanley and Graves, 
will convince at once that it is the rule to meet, especially in 
urinary paraplegia, with the very symptoms said not to be 
present by Brown-S^quard. I translate, concerning the state 
of sensibility, the conclusions drawn by Le Boy, d'EtioUes. 
He states, first, with reference to paraplegia from acute myelitis: 

'* In this, more than in paraplegia from chronic nephritis, 
there is either complete paralysis of movement and sensibility 
in the limbs — ^as with some of the foregoing instances— or, as 
it frequently happens, movement and sensibility a^ e obviously 
diminished, the movement more than sensibility, and almost 
always, in an unequal degree, with both limbs. Thus, the 
faculty of feeling and of moving may be simply blunt in one 
limb and totally lost in the other. The weaker limb is some* 
times the seat of very violent pain.'' " Paralysis is frequently 
preceded by numbness in the limbs ; formication follows it, 
and continuing along with the nervous derangement; general 
trembling may be added to these symptoms." On paraplegia 
from chronic nephritis, he says: "Tactile and painful sensi- 
bility has been unimpaired in half of the cases, being only 
diminished with the others, and twice totally lost. Once, 
there was partial ancesthesia with hypercesthesia on another 
portion of the same limb. Tactile and painful sensibility 
were undamaged on the right limb; on the left there was 
ancesthesia and analgesia, principally over the instep ; but 
above the external malleolus there was a very sensitive hyper- 
assthetic spot, as large as the palm of the hand. In the case of 
Prof. Sanson, all sensibility was lost in both lower limbs, the 
abdominal walls, and the thoracic, up to near the nipple. In 
another case, sensibility was duller on the right than on the 
left side, it being necessary to pinch very violently to produce 
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a shadow of pain." ^ Further on, comparing it with myelitis, 
h^ says : '* It must be acknowledged that urinary paraplegia 
does also come preceded \)y formication^ cramps^ convulsive 
jerkings; such onset is mainly met with when acute nephritis 
is the initial cause of the disease." 

The several cases collected by Gubler, in the papeirs referred 
to, give further evidence that sensibility does tiot remain 
unimpaired in cases of reflex paralysis after acute diseases. As 
regards hysterical paralysis, its peculiar inordinate sensibility 
is too well acknowledged to need any reference to it. With 
in&ntile paralysis, it is difficult to ascertain the true state of 
sensibility in the paralyzed limbs. Frequently, however, we 
observe more or less hypera^sthesia, particularly in the early 
stages of the disease. This hypersesthetic condition has been 
noticed, among others, by West,* and together with the incom* 
plete loss of power, which allows the child to move instinct- 
ively the limb to guard against pain, is one of the causes of 
overlooking the paralysis in its inception. That peripheral 
paralysis often gives rise to hyperesthesia may be ascertained 
froui the several cases reported by Drs. Mitchell, Moorehouse 
and Keen, in the above mentioned monograph. The case bor- 
rowed from Le Bret is also a good example of its occurrence. 

If I have insisted on the derangement of sensibility with 
reflex paralysis, it is on account of the strong evidence it bears 
upon the part which the sympathetic takes in the production 
of the paralysis. The history of those cases reported by 
various authors, and the investigation of others which have 
fallen imder my own observation, convince me not only of the 
frequency of such trouble with sensibility, peculiar to dis* 
turbances of the sympathetic, but also of chills, or cold sen- 
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sations, followed by more or less perspiration, especially at tiie 
outset of the paralysis. In many instances, the patient has 
true fever, which, in the majority of cases, is the forerunner 
of infantum paralysis. The occurrence of chills on the com- 
mencement of reflex paralysis is noticed particularly by Graves, 
Bomberg and others. 

I could mention the recent curious example of a Mexican, 
who, upon being kept all one night in a cold and damp prison, 
had, the next day, facial paralysis on the left side. The 
attack began wiib violent, prolonged chills, and pain with 
numbness extending throughout the arm to the fingers. He 
continued to have regularly a paroxysm of intermittent fever 
every morning, with exacerbation of the paralytic symptoms. 
He had never had ague. It is undeniable that complete 
anaesthesia rarely exists with reflex paralysis, excepting, how- 
ever, with hysterical paralysis. Notwiflistanding, anaesthesia 
is associated, oftener than is suspected, though in an incom- 
plete and concealed manner, with reflex paralysis. There 
are paralytics who cannot stand with closed eyes with- 
out tottering or inunediately losing balance and falling. 
Some authors look upon this sign as indicative of lesion in. 
the gray substance of the cord. I have, on repeated inquiry, 
ascertained that the phenomenon is met with whenever anaes- 
thesia of the lower extremities be present. The greater the 
anaesthesia, the more marked and sudden will be the tendency 
to fall. The nature of the paralysis is immaterial for the 
occurrence of the phenomenon. I have found it so in hys- 
terical paraplegia, in progressive locomotor ataxy, in urinary 
paraplegia, and, recently, in a case of paralysis of the left leg 
from injury to the sciatic nerve. In this instance there was 
atrophy of the thigh and leg, with anaesthesia of the foot, 
always numb. The patient could stand perfectly well on the 
right leg with the eyes shut ; but no sooner would he attempt 
to do the same, standing on the left leg, than he would lose 
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his equilibrium and fall. la an instance of progressive loco- 
motor ataxy, in which the feet had preserved unimpaired sen- 
sibility, the patient, a young man, could stand with closed eyes 
without noticing any change.^ In two other instances I have 
observed this curious phenomenon to occur with hyperaesthesia 
instead of anaesthesia in the feet. Both were cases of chronic 
spinal meningitis. Whether the sign has the special value 
asserted by some authors I will not venture to discuss-^ 
although anaesthesia and lesion of the spinal gray substance 
are far from always accompanying each other. 

As to hyperaesthesia, I have generally noticed that it has 
existed with formication and tingling sensations in the limbs. 
I have also observed that hypodermic injections of strychnia, 
besides improving the condition of the muscles, rapidly remove 
Ihe uncomfortable feelings produced by this d^anged state of 
sensibility — ^more apt to exist with urinary, or uterine and 
dysenteric paraplegia, infantile paralysis, and with paralysis 
from wet and cold. In 1864 I had a case of reflex paraplegia 
at the Central Park U. S. A. General Hospital in this city. 
The patient, after being all night Ott picket duty, in water up 
to his knees, became paraplegic. He complained of a great 
deal of formication and numbness in the feet; the limbs 
were cold, bluish, and had lost tactile and painful sensibility 
up to the knees. The patient could be pricked, pinched, 
and burned in both legs, without being conscious of it; yet he 
would complain of constant, deep-seated pain in the feet and 
legs. This phenomenon, f . e. pain along with anaesthesia, I have 
found in other cases of reflex paralysis, and, not unfrequentlyi 
the first causes the latter to be overlooked. Application of' 
electricity, and the internal use of strychnia, slowly relieved 
the paralyzed condition of the legs, until I injected, hypo- 
dermically, one-sixtieth of a grain of strychnine in each limb. 

» See note, p. 59. 
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This operation was repeated four or five times, and, from the 
first iojectioD, the patient, to his great joy, conld walk better, 
and found himself eased of formication in the legs, which finally 
reeoTered tiieir power. The preii^t results obtained in tius 
case were witnessed by Dr.^G. S. Winston and my other col- 
leagues in the hospital* The following instance shows again 
the beneficial effects of strychnia, employed in this hypodermic 
way. A gentleman, after sudden exposure to cold, beciane 
paralytic in the right leg. The paralysis, from the onset, was 
associated with pain, which soon became so intense that the 
patient lost all rest, being in constant agony. It was tiioi^ht 
that he had articular inflammation, and blisters over the hip 
joint, and narcotics, were freely resorted to, but with slight 
temporary relief. Meantime the muscles of the thigh and leg 
began to waste, the hypera^sthesia persisting to such a d^ree 
that the slightest touch of the skin of the leg would give him 
great pain. In tiiis intolerable condition, he determined, on 
his own accord, to try electricity, and felt some comfort upon 
its application. He consulted me at this lime. The right limb 
was wasted, cold, and still very sensitive, especially cm the 
anterior and external parts of the leg. I continued the use 
of electricity, after advising the patient to have one-fiftieth 
of a grain of strychnine injected into the thigh. He consented 
to the operation, and the relief it produced was soon manifest. 
Upon repeating this injection three times more, at intervals of 
four days, the state of sensibility was quite natural. A tonic 
regimen-, together with electricity and the hot and cold douche 
to the limb, gradually returned power to the paralyzed muscles. 
My friend Dr. T. G. Thomas saw this patient and the results of 
the above treatment from the beginning. Recently, I removed 
the arthritic pains in dysenteric paraplegia by hypodermic 
injection of strychnia. I frequently resort to it in infan- 
tile paralysis, with the twofold purpose of favoring return of 
power to the paralyzed muscles, and of removing pain or the 
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uncomfortable feelings from the limbs, by the local action of 
strychnia. The useful assistance I haye derived from a 
cautious employment of this means, especially in cases of in- 
fantile paralysis, has been witnessed, among others, by my 
friends Drs. Van Buren, Sabine, Sayre, and Thomas, 

I wish to point out a very curious fact, nowhere noticed, 
as far as I have been able to ascertain, except in two cases 
of reflex paraplegia, related by H. N. Victor Bobert,^ viz., 
permanent contraction in the muscles of the paralyzed limbs. 
This contraction — which may, without paralysis, be one of the 
sequelae of typhoid fever — I have met with in a young man, who 
had paraplegia also, consecutive to typhoid fever, and in a 
woman with uterine paraplegia, attended with great tenesmus. 
I, of course, do not refer to the iess infrequent contraction of 
muscles antagonistic to those involved in local paralysis. In the 
cases cited the contraction was not general with the mus- 
cles of the lower limbs; it mainly existed in the feet, keep- 
ing the toes strongly flexed. Extension of the contracted 
muscles was painful; however, by gently exerting it, the toes 
could be relaxed, to resume afterward their primitive con- 
dition. In either instance there was a marked degree of 
anaesthesia, which, together with the contraction, was cured 
by local application of galvanic electricity. A slight con- 
traction in some of the paralyzed muscles has been noted by 
Brown-S^quard, in a boy five years old, who had paraplegia at 
the very beginning of the second dentition, increasing and 
decreasing alternately at the time of and after the cutting 
of each of three molars.'' Friedberg,' under the title of 
myopathia dyscrasica, reports the following interesting case, 
showing a muscular lesion without derangement of the nerv- 

J De la Parapl^gie consecutive a la Fi^vre Typhoide, Th^se, 1862, pp. 18, 24. 
« Paralysis of the Lower Extremities, Phil., 1861, p. 16. 
3 Pathologic und Therapie der MuskeUahmung, Leipzig, 1862, Obs. IX., and 
Jaccoud, op. cit., p. 395. 
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ous system as the only cause of paraplegia following typhoid 
fever. A girl, sixteen years of age, five weeks and a half 
after being cured of typhoid fever, was taken with pain in 
the lower limbs, which disappeared to be replaced by deep- 
seated numbness, without impairment whatever of cutaneous 
sensibility, and with convulsive jerkings of the legs, lasting a 
few days. The patient could not walk nor stand on her feet, 
nor leave her bed, on account of permanent flexion of the legs 
on the thighs. There were no signs of muscular atrophy or 
articular lesion in the lower limbs. Electric sensibility and 
contractility were lessened in the extensor muscles of the 
legs. Being in such a condition, the girl was taken, after 
a meal, mainly of potatoes, with symptoms of intestinal per- 
foration, and in twenty-four hours died. On post mortem ex- 
amination there were found portions of food in the peritoneal 
cavity, which had passed through a lacerated cicatrix at the 
level of the middle third of the jejunum. The brain, spinal cOrd, 
and nerves were quite sound, but the extensor muscles on both 
legs exhibited a remarkable alteration, consisting of suggilla- 
tions and small iabscesses, some containing liquid, others solid 
pus, while in other places the primitive muscular fibres had 
undergone a granular fatty degeneration. The coats of the 
capillary vessels in the triceps of the right side were infil- 
trated with fat. 

I will state, finally, concerning the muscles, that I have 
found them in infantile paralysis unresponsive to the electric 
current, without being, however, in a condition of fatty sub- 
stitution, as admitted, under such circumstances, by Duchenne 
de Boulogne. I should add, in evidence, that in cases of reflex 
paralysis the application of an induced current to muscles dis- 
tant from those of the aflfected regions, often determines con- 
traction of those which did not respond to the direct applica- 
tion of electricity. I have noticed this phenomenon especially 
in infantile paralysis, when faradization of muscles of the ante- 
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rior femoral or of the gluteal region has determined manifest 
contraction of the gastrocnemius, or of the extensor digitorum, 
which did not appear on the current being directly applied to 
these very muscles. As to the muscular structure, a fatty degen- 
eration of the fibres with their interspaces filled by fatty glob- 
ules has been peculiar to their paralytic condition, while another 
granular change, reducing the fibres to their myolemma, seems 
to be present in the contracted muscles. Muscular degeneration 
in paralysis coexists with more or less impaired nutrition of the 
ganglionic system and structural changes consequent thereon. 
Eepeated microscopical examinations of my own, as well as 
those of otiiers, lead me to this belief. As long as the ganglion 
remains uninjured, and the nutrition continues normally in the 
peripheral nerve, the muscles escape atrophy. For this rea- 
son it is so doubtful that atrophy occurs from purely cerebral 
disease, as advanced by Drs. Mitchell, Moorehouse and Keen in 
the work above alluded to. The obstinacy of infantile paral- 
ysis, in my opinion, depends principally on the rapid degenera- 
tion of the ganglia, which cannot recover their trophic power, 
and hence degeneration of the nerve and of the muscles and 
bones. However, I do not pretend to deny by this statement 
the occurrence of muscular atrophy without original lesion of 
the nervous system. 

The absence of rigor mortis in the palsied limbs, remarked 
in Cases II. and III., has also been noticed by Charcot. Brown- 
S^quard^ says that cadaveric rigidity comes later and lasts 
longer after section of the sympathetic; but as far es I know 
the above fact has been pointed out only by Charcot.' 

The urine, in the cases of reflex paralysis I have examined, 
has been rather above the average density. It has been found 
generally acid, and more or less abundant with phosphates and 
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DRUITT (R.) The Principles and Practice of Modern Surgery. 8vo. Illustrated 4 00 

DUNGLISON (R ) A Dictionary of Medical Science. A new edition, 1865. 8vo 6 75 

Human Physiology. Twovols. 8vo, 7 00 

DURKEE (S.) A Treatise on Gonorrhoea and Syphilis. 2d edition. 8vo. 8 colored plates- 6 00 
ELLIS (n.) Medical Formulary. 11th edition, carefully revised and much extended by R. 

P. Tiiomis. 8vo. 8 00 

ERICHSEN (J.) The Science and Art of Surgery, being a Treatise on Surgical Injuries, Dis- 
eases, and Operations. 8vo. 417 illustrations 3 00 

FLINT (A.) A Practical Treatise on the Diagnosis, Pathology, and Treatment of Diseases of 

the Heart. 8vo 8 50 
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lA. PUNT) Bliysical Exploration aad Diagnosis of Diseases of the Respiratory Organs. 8\ o 

PUNT (AUSTIN, SENR.) Practice of Medicine 

PUNT (AUSTIN, JPw) The Physiology of Man. Introduction ; The Blood ; Circulation ; 

Respiration. 8vo. 1866 * *>" 

FORBES (SIR J.) Of Nature and Art in the Cure of Disease. 12mo 126 

TWEBDIE (C), and CONOLLY (J.) The Cyclopedia of Practical Medicine Re- 

vised with additions by R.Dunglison,M.D. 4vol8. 8vo 16 00 

FOWNES (G.> Elementary Chemistry, Theoretical and Practical. Edited by R. Bridges, 

M.D. 12mo. Eogravlngs ^ "" 

FOX A HARRIS. Diseases of Human Teeth, their Natural History and Structure. 8vo 4 00 

FRESENIUS (C. R ) Elementary Instruction in Chemical Analysis, (iualitatire. 870 

Engravings * *^ 

Quantitative. 8vo. Engravings. 4th English edition 10 00 

FULLER (H. W.) On Rheumatism, Rheumatic Gout, Sciatica ; their Pathology. Symptoms, 

and Treatment. 8d edition. 8vo *» "" 

GARDNER (A. K.) The Cause and Curative Treatment of Sterility, with a Preliminary 

Statement of the Physiology of Generation. 8vo. Five colored plates 8 00 

GARRATT (A. C.) Electro-Physlolosry and Electro-Therapeutics ; showing the best Methods 

for the Medical Uses of Electricity. 8vo. Dlustrated 

GARROD (A. B.) The Essentials of Materia Medica and Therapeuticsi 8vo 4 00 

GERHARD (W. W.) The Diagnosis, Pathology, and Treatment of Diseases of the Chest. 

8vo 

GRACE (WM.) The Army Surgeon's Manual, for the Use of Medical OflScers, (Chaplains, 

Stewards, &c 12mo. •••• ^ 00 

GRAY(H.) Anatomy, Descriptive and Surgical. Imp.8vo. 363 illustrations. Cloth 6 00 

Saraework. Sheep "'O 

English edition at same price as reprint. 

GREEN (H ) Favorite Prescriptions of Living American Practitioners. 8vo 2 60 

— On Diseases of the Air-Passages, comprising an Inquiry Into the History, Patho- 

logy. Causes and Treatment of Bronchitis, Chronic Laryngitis, Ac., Ac, 8vo. Plates* • 3 00 

A Practical Treatise on Pulmonary Tuberculosis, embracing Its History, Patho. 

logy, and Treatment. Colored plates. 8vo. • o 00 

GRIFFITH (J. W.) General, Chemical, and Microscopical Characters of the Blood. 12mo'* 75 

An Elementary Text Book of the Microscope. Splendidly illustrated 4 00 

(R. E.) A Universal Formulary : containing the Methods of Preparing and Admi- 
nistering Officinal and other Medicines. Revised and extended by R. P. Thomas, 

M.D. 8vo. 4 00 

GROSS (S. D.) On the Diseases, Injuries, and Malformations of the Urinary Bladder, the 

Prostate Gland, and the Urethra. 8vo. Illustrated 400 

Elements of Pathological Anatomy. 8vo. Dlustrated 4 00 

On Foreign Bodies in the Air Passages. 8vo. Engravings 2 76 

A Manual of Military Surgery ; or. Hints on the Emergencies of Field, Camp, 

and Hospital Practice. 18mo 62 

. A System of Surgery ; Pathological, Diagnostic, Therapeutic, and Operative. 8d 

edition. 2 vols. 8vo. 936 engravings -■ 16 00 

HABER8H0N (S. C.) Pathological and Practical Observations on Diseases of the Alimen- 

tary Canal, CEsophagus, Stomach, Ac. Ac. 8vo 2 50 

HAMILTON (P. H.) A Practical Treatise on Fractures and Dislocations. 2d edition. 8vo. 

389 illustrations. o 25 

A Treatise on Military Surgery and Hygiene. Dlust. 8vo 6 00 

HAMMOND (W. A.) Lectures on Venereal. 8vo 8 00 

Phydologlcal Memoirs. 8vo. 2 00 

Military, Medical, and Surgical Essays. 8vo 6 00 

Wakefulness, with a Chapter on the Physiology of Sleep. ]2mo. Phllad , 18C«- 1 00 

H ARTSHORNE (H.) A Monograph on Glycerine and its Uses. 16mo • • • • 60 

HEADLAND (P. W.) The Action of Medicines in the System. 8vo. 

HILLES(M. W.) Pocket Anatomy. 18mo 76 

HILLIER (T.) Hand Book of Skin Diseases, for Students and Practitioners. 12mo 2 25 

HOBLYN (R. D.) A Dictionary of Terms used In Medicine and the Collateral Sciences. Ad- 
ditions by M. D. 12mo 160 

HODGE (H.L.) Diseases Peculiar to Women. 8vo 6 60 

Principles and Practice of Obstetrics. Dlustrated 4to. 14 00 

HOGG (J.) The Microscope : Its History, Construction, and Application. Post 8vo. 600 

illustnatlons. 4thedlUon 8W 
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HUGHES (Q. M.) A Oliaical Introduction to the Practice of Auscaltatioo. Ac, In Diseases 

ollhe Lungs and Heart, lamo"**- •> 1 00 

JACKSON (CHS. T ) A Manual of Etherisation, Ether, Chloroform, ftc. 12mo 7S 

JEAPFBBSON (W.) On the Diseases of the Bye. 8vo 800 

JONES (T. W.) The Principles and Practice of Ophthalmic Medicine and Sursery. 3d 

edition. 8vo. lUnstrated. 856 

KOLLTKER (A. Manual of Human Microscopical Anatomy. Notes and Additions by J. Da 

Costa. 8ro. 813 Illustrations. 3 60 

LALLEMAND (M.) Ou the Causes, Symptoms, and Treatment of Bpermatorrhcsa ; to which 
is added M. Wilson On Diseases of the Vesicuias Seminales and their Associated 
Organs. 8vu 3 75 

LA ROCHE (R ) Yellow Fever, considered in its Historical, Pathological, Etiological, and 

Therapeutical Relations. 2 vols. 870 , 7 00 

LAYCOCK (T.) On the Principles and Methods of Medical Observations and Research. 

12mo 100 

LEHMANN (C. G.) Manual of Chemical Physiology, with Notes and Additions, by J. C. 

Morris, M. D.. Ac. 8vo. Illustrated. 126 

LUDLOW (J. L.) A Manual of ExaroinaUons upon Anatomy. Physiology, Surgery, Ac, Ac. 

12mo. 870 illustrations. 8 25 

LYONS (R D.) A Hand Book of Hospital Practice ; or an Introduction to the Practical 

Study of Medicineat the Bed-side. Post8vo 1 25 

— A Treatise on Fevers. 8vo 3 26 

MACKENZIE (W ) A Practical Treatise on the Diseases of the Eyo. With Notes and Addi- 
tions by A. lie wson, M. D. 8vo. Dlustrated 6 OC 

(M.) The Use of the Laryngoscope in Diseases of the Throat 2 OC 

MACLEOD (d. H. B ) Notes on the Surgery of the War in the Crimea, with Remarks on 

Oun-shot Wounds. 19mo 1.50 

Outlines of Surgical Diagnosis. 8vo 8 00 

M ACLISE (J.) Surgical Anatomy. Folio. 68 colored plates • 14 00 

MALOATGNE (J F.) A Treatise on Fractures. With Notes and Additions by J. H. Pack- 
ard, M. D. 8vo. Illustrated 4 00 

MEIGS (0. D.) A Treatise on Acute and Chronic Diseases of the Neck of the Uterus. 8vo. 

22 colored plates. 6 00 

On the Nature, Signs, and Treatment of Child-Bed Fevers. 8vo 2 00 

Woman ; her Diseases and Remedies. 8vo 5 00 

Obstetrics : the Science and the Art. 8vo. 120 Engravings 5 00 

(J. F.) A Practical Treatise on the Diseases of Children. 8vo 

MILLER(J.) The Practice of Surgery. 8vo. 864 illustrations 3 75 

The Principles of Surgery. 8vo. 240 illustrations 3 75 

(W. A.) Elements of Chemistry ; Theoretical and Practical. Vol.1. Chemical 

Physics. 8vo. Engravings 4 60 

MITCHELL, MOREHOUSF., A KEEN. Gunshot Wounds. 12mo. Philad.. 1864 1 35 

MONTGOMERY (W. F.) An Exposition of the Signs and Symptoms of Pregnancy. 8vo-'« 3 75 
MOREL (C.) Compendium of Human Histology. Translated and Edited by W. H. Van 

Buren, M. D. 8vo. £8plates 8 00 

MORFIT (C. A G.) Chemical and Pharmaceutical Manipulations : A Manual of the Mecha- 
nical Operations of the Tjaboratory. 8vo. 637 illustrations 6 00 

MORLAND (W. W.) Diseases of the Urinary Organs. A Compendium of their Diagnosis, 

Pathology, and Treatment. 8vo Illustrated 3 60 

The Morbid Effects of the Retention in the Blood of the Elements of the Urinary 

Secretion 8vo. 78 

MORRIS (C.) On the Pathology and Therapeutics of Scarlet Fever. 8vo 1 60 

NEILL (J.) A SMITH (F. G.) An Analytical Compendium of the Various Branches of Medi- 
cal Science. r2mo. 874 Engravings 4 75 

NELIGAN (J. M.) A Practical Treatise on Diseases of the Skin. 12mo 1 50 

Pldtes to do. Colored 6 60 

NCEGGERATH (E ) and JACOBI (A.) Contributions to Midwifery, and the Diseases of Wo- 
men and Children and Uterine and Infantile Pathology in 1^58. 8vo 2 50 

O'REILLY (J ) The Placenta, the Organic Nervous System, the Blood, Ac. Physiologically 

Examined. 8vo 2 00 

OTTO (J.) Manual of the Deteciiou of Poisons by Medico-Chemical Analysis. 12mo 1 25 

PACKARD (J. H.) Manual of Minor Surgery. 12mo 150 

PAGET (J.) Lectures on Surgical Pathology, 3d edition. %vo. Illustrated 6 00 

PARKER (L.) The Blodern Treatment of Syphilitic Diseases, both Primary and Secon- 
dary. 8vo 260 
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PAKRIBHCS) An IntrodQctaoQ to PrmetkaJ Pharmacy. Sdeditton. 8yo. Mtfflas 500 

PEASLEE (B R.y Human Histolocy in Its Relations to DescriptiTe Anatomy. Phjsioloo'. 

and Pathology. 8to. 4S4 iUostrations 115 

PEREIRAa.) The Phyndan'b Prescription Book. Stew 135 

PEEEIRA'S Pocket Prescription Book. Cloth. tlJS. Tncka ISO 

PHARMAGOPCBIA of the United Stotes of America. ISmo. 186S 100 

POWER (J. H.> Anatomy of the Arteries of the Homan Body. DescriptiTe and Sorgicai. 

12mo. ninstrated 3 50 

PROSTITUTION. The Greatest of Oar Sodal Erito : as it now exists in London, Lirerpool. 

Manchester, eic. By a Physician. 12mo. 150 

QUIKETT U.) Lectures on Histolocy. StoIs. 8ro. EngraTinfs T 50 

RA DCUFFE (C. B.) Epilepsy. Pain, Paralysis, and Certain other Disordors of the Nerroos 

System, ad edition, gvo—. S i5 

RAMSBOTHAM <P. H.) The Principle} and Practice of Obstetric Medicine and Surgery in 
Reference to the Process of Partorition. Notes. Ac by W. Y. Keating. M. D. Imp. 

8vo. 64 plates and many wood-cuts 7 60 

RAT(L.) A Treatise on the MedicalJorispradenoe of Insanity. 4thedition. 8to 4 50 

CL) Mental Hygiene. 12mo 160 

READ(WM.) Placenta PrsBvia: its History and Treatment. 8to 8 00 

RICORD (PH.) Letters on SyphUis. with an Introduction by A. Latoor, M. D. 8to a 00 

ROKITANSKT (C.) A Manual of Pathological Anatomy. 4Tols.ina. 8vo 7 50 

ROOSA (D. B. St. JO A Test Pocket Medical Lexicon, being a Dictionary of the Words, 

Terms. andSymbolsof Medical Science. 64mo 75 

RU^PANER (A.) Hypodermic Injections in the Treatment of Neoralgia. Rheomatism, 

Goat.Ac. 16mo 135 

SALTERC9.H.i On Asthma : its Pathology and Treatment. 8to 3 50 

SARGENT (F.W) On Bandaging and other Operations of Minor Surgery. 13mo. 181 illus- 
trations. 1 75 

SCANZONI (F. W. YON ) The Diseases of the Sexual Organs of Women. Translated and 

Annotated by A. K. Gardhier, M. D. 8vo. lUustrated 6 00 

SHAKSPEARE^ Medical Knowledge. By Charles W. Stearns, M. D. ISmo 50 

SIMPSON (J. T.) The Obstetric Memoirs and Contributions. Edited by W. 0. Priestiy and 

H.R.Storer. 3 vols. 8to 7 60 

Clinical Lectures of the Diseases of Women. 8to 4 00 

SKODA (S.) Auscultation and Percussion. 12mo. 150 

SLADE(D.D.) Diphtheria ; its Nature and Treatment 13mo 135 

8MITH(E.) Consumption in its Early and Remedial Stages. 8vo 3 35 

(H.H.) A System of Operative Surgery. 3voIs. 8to lOOPlates 13 00 

Same work. Colored Plates 30 00 

■ k HORNER (W. E) Anatomical Atlas, lOustratiye of the Structure of the Hu- 

manBody. Imp.Svo. 684 illustrations 4 60 

(S.) Hand Book of Surgical Operations. lOoio. Engraviugs. 175 

(W. T.) Parturition and the Principles and Practice of Obstetrics. 13mo 1 50 

— ' The Pathology and Treatment of Leucorrhoea. 8vo 3 00 

A Course of Lectures on Obstetrics ; with Additions and Annotatians by A. K. 

Gardner, M. D. 8vo. 313 ilhistrations 6 00 

80LLT (S.) The Human Brain : its Structure, Physiology, and Diseases. 8vo 3 60 

STILLE (A.) Therapeutics and Materia Medica. 3d edition. 3 vols. 8to 10 00 

STILLB*S (General Pathology. New edition 

STROMEYER (L.) Gun-Shot Fractures, and F. Esmarch*s Resection in Gunshot Injuries. 

12mo 75 

TANNERCr.H.) A Manual of the Practice of Medicine. 8vo 6 00 

A Manual of Clinical Medicine and Physical Diagnosis. 18mo 

A Practical Treatise on the Diseases of Infancy and Childhood. i3mo 8 00 

TAYLOR (A. S.) Medical Jurisprudence. Edited, with Additions, by E. Hartshorne, M. D. 

5th edition. 8vo 8 76 

On Poisons in Relation to Medical Jurisprudence and Medicine. 3d edition. 8to. 4 50 

(C.P.) Theory and Practice of Movement Cure. 12mo 150 

Mechanical Treatment of Angular Curvature ; or. Pott's Disease of the Spine. 

13mo 60 

THOMAS (J.) A Comprehensive Medical Dictionary, containing the Pronunciation, Etymo- 
logy, and Signification of the Terms made use of in Medicine. Demy 8vo 8 75 
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TILTC^J,) AHand'Book. Uteriae Therapeutics. 8vo S 00 

TODD(R.BJ Glioical Leotares on Certoin Acute Diseases. Svo S 60 

—— Clinical Lectures on Certain Diseases of the Urinary Organs t and on Dropsies. 

8vo 2 60 

— -^^ On Paralysis, Diseases of the Brain« il;c 

ft BOWMAN (W.) The Physiological Anatomy and Physiology of Man. 8ro. 

298 illustrations. 4 75 

The Cyclopa»dia of Anatomy and Physiology. 6 vols. Imp. 8vo. Yery many 

Engravings. .• 

TOTNBEE (J.) The Diseases of the Ear : their Nature, Diagnosis, and Treatment. 8vo. 

DIustrated.... 4 00 

TROLTSCH (AO The Diseases of the Ear ; their Diagnosis and Treatment. Translated by 

D.B.St. J. Roosa. 8vo 2 00 

TURNBULL (L.) Defective and Impaired Vision, with the Clinical Use of the Ophthalmo- 

scope. 8vo 75 

— The Nature^ Causes, and Treatment of Nervous Deafness, 18mo 60 

YIRCHOW (R.) Cellular Pathology, as based upon Physiological and Pathological Histo- 
logy. 7vo 6 00 

On Morbid Tumours. 8vo. 

VON DUBEN (G-.) On Microscopical Diagnosis. Translated, wlih Additions, by L. Bauer, 

M. D. 8vo. lUustrated 100 

WALSHE (W. H.) A Practical Treatise on the Diseases of the Lungs ; including the Princi- 
ples of Physical Diagnosis. 8vo 3 00 

A Practical Treatise on the Diseases of the Heart and GreatVessels. 8vo 3 00 

WALTON (H. H.) A Treatise on Operative Ophthalmic Surgery. Edited by 8. Llttell, M D. 

8vo. nittstrated 4 00 

WATSON (T.) Lectures on the Principles and Practice of Physic. With Additions, by D. P. 

Condie, M. D. 8vo. Il.ustrated 7 60 

WE8T(C) Lectures on the Diseases of Infancy and Childhood. 8vo 4 60 

On the Pathological Importance of Ulceration of the Os Uteri. 8vo 1 25 

Lectures on the Diseases of Women. 8vo 8 25 

WHAT TO OBSERVE at the Bedside and after Death in Medical Cases. 42mo 1 00 

WILLIAMS (C. J. B.) Principles of Medicine. An Elementary View of the Causes, Nature, 

Treatment, Diagnosis, and Prognosis of Disease. 8vo 8 60 

WILSONCE.) On Diseases of the Skin. 8vo 4 60 

Plates to ditto 6 60 

Treatise and Plates in one Volume. 8vo 9 60 

The Student*8 Book of Cutaneous Medicines and Diseases of the Skin. Part I. 

8vo. 

— — A System of Human Anatomy, General and Special. Edited by W. H. Oobrecht. 

M.D. 8vo. 879 niuatrations 4 00 

■ The Dissector's Manual of Practical and Surgical Anatomy. Edited by W. Hunt, 

M.D. 12mo. Engravings 2 00 

WINSLOW (F.) On Obscure Dheases of the Brain, and Disorders of the Mind ; their inci- 
pient Symptoms, Pathology, Diagnosis, Treatment, and Prophylaxis. 8vo 4 26 

WOOD(G.B.) A Treatise on the Practice of Medicine. 2vols. 8vo 12 00 

A Treatise on Therapeutics and Pharmacology ; or. Materia Medtca. 2 vols. 8vo. 12 00 

ft F. B ACHE. Dispensatoryof the United States of America. 8vo. 13th edition. 

1865 10 00 

WOODWARD (J. J.) The HospiUl Steward's Manual. 12mo 125 

Outlines of the Chief Camp Diseases of the United States Armies. 8vo 2 50 

WYTHBS(J.H) The Physician's Dose and Symptom Book. 24mo 100 
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CHEMISTRY, PHYSICS, GEOLOGY, MECHANICS, &c., &c 

ARNOTTS Elementary Physics tS 26 

BELL. Knowledsre of Uving Things, with the Law of their Existence. 2 colored plates and 

woodcuts. 1 00 

BLOWPIPE. A System of Instruction in the Practical Use of the : being a Gradual Course 

of Analysis for the Use of Students. 12mo, New Tork« 1852 150 

BOURNE (JOHN.) Recent Improvements in the Steam-Engine. 12mo. London 2 25 

Handbook of the Steam-Engine. Illustrated with 67 woodcuts. New York 2 00 

BOWMAN (J. E.) An Introduction to Practical Chemistry, including Analysis. 12mo 2 2$ 

DANA(J.D.) Manual of Geology. 8vo 6 00 

Text-Book of Geology. 12mo 2 00 

Text-Book of Mineralogy 2 50 

DAWSON. Air-Breathers of the Coal Period : a Descrlptiye Account of the Remains of Land 
Animals found in the Coal Formations of Nova Scotia. 870. with 6 Plates. Mon- 
treal. 1863, "... 1 50 

With Photografph. 2 25 

DOUGLASS (S. H.) Guide to a Systematic Course of QnalitatiTe Chemical Analysis : a Col- 
lection of Tables. Svo 2 00 

DUSSAUCE (H.) Treatise on the Coloring Matters derived from Coal Tar. l2mo 2 50 

A Complete Tfeatise on Perfumery. 8vo 6 00 

EDWARDS (A. M.) Life beneath the Waters : or. The Aquarium in America 1 50 

FO WNES (G.) Elementary Chemistry. Theoretical and Practical. 12mo 2 00 

FRANCIS (G. B ) On the Strength of Casi-Iron Pillars. 12mo. New York. 1865 2 00 

FROST AND FIRE, Natural Engines, Tool-Marks and Chips, with Sketches taken at Home 

and Abroad, by a Traveller. 2vols. 8vo 15 00 

GANOT. Elementary Treatise on Physics, Experimental and Applied. Translated on the 
9th Original Edition by Dr. Atkinson, of the Royal Military Ootlege, Sandhurst. With 
600 Illustrations. Post Svo, 1862. (Adapted for the Use of Colleges and Schools) 6 25 

GESNER (A,) A Practical Treatise on Coal, Petroleum, and other Distilled Oils. 2d edi- 
tion, enlarged. Illustrated with 42 Figures, and a View on Oil Creek, in Pennsylvania. 
8vo. New York, 1865 2 25 

GRAHAM. Elements of Chemistry ; including the Application of the Science in the Arts. 
By T. Graham, F.R.S. L. & E., Master of the Mint. 2d Edition, revised and enlarged, 
illustrated with woodcuts. 2 vols. 8vo 10 00 

ISHEllWOOD, Engineer-in-Chief, United States Navy. Experimental Researches in Steam 

EngineeHaj?. Vol.1. 4to. 1863 • 10 00 

Vol. IL 4to 16 00 

Engineering Precedents for Steam Machinery : embracing the Performances of 

Steamships. Experiments with Propelling Instruments, Condensers, Boilers, Ac, 
accompanied by Analyses of the same ; the whole being original matter, and arranged 
in the most practical and useful manner for Engineers. 2 vols. 8vo. With Plates and 
Tables. 3 75 

KNOX (ft.) Man ; his Structure and Physiology, popularly explained and demonstrated, 
by the aid of 8 movable dissected colored Plates and 5 woodcuts. Post 8vo. Lon- 
don, 1858 2 00 

This work is written especially fo- ♦>"» ii«e of Students who intend graduating in Arts at 
the English Universities. 

MAIN (T. J.) & BROWN (T.) The Marine Steam Engine. 8vo 6 00 

MAKINS (G. H.) A Manual of Metallurgy, more particularly of the Precious Metals, with 

the Methods of Assaying them. Illustrated. 12mo. Philad.,1861 3 50 

RHLLER (W. A.) Elements of Chemistry. Vol. I., Chemical Physics 4 50 

BIITCHELL (J.) Manual of Practical Assaying, intended for the use of Metallurgists, Cap- 
tains of Mines, and Assayers in Ckneral. With copious Tables, for the purpose of 
ascertaining in Assays of Gold and Silver the precise amount, in Ounces Pennyweights 
and Grains, of noble metal contained in one ton of Ore from a given quantity. 5d edi- 
tion, 8vo.. much enlarged, with 360 Illustrations. London, 1854 1060 
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MOREL. Compendium of Human Histology, niostrated with 28 Plates. Edited by W. H. 

Van Buren, M, D. 8vo. NewYork^lSsi 3 Of 

MORFTT (OAMPBELL.) A TreaUse on the Chemistry applied to the Manufacture of Soap 

and Candles. 8vo 7 50 

OTTO (J.) Manual of the Detection of Poisons by Medico-Chemical Analsrsis. By J. Otto, 
Professor of Chemistry in Branswick« Germany. With Illustrations. 12mo. Nev 
York, 1857. 136 

PHILLIPS (G. A.) A Manual of Metallurgy. 12mo. London 7 00 



QUEKETT (J.) Practical Treatise on the use of the Microscope. Illustrated irlth II Steel 
Plates and 800 Wood Ensravings. 3d edition, 8vo .Reduced to 

Lectures on Histology, delivered at the Royal College of Surgeons of England- 
Elementary Tissues of Plants and Animals. On the Structure of the Skeletons of 



Plates and 800 Wood Engravings. 3d edition, 8vo .Reduced to 6 25 

' . . ^gjj^ , ... ,. . ^ .. - _ . . 

iry Tissues of Plants ac-_ ^. 

Plants and Invertebrate Animals. 2 vols. 8vo. Illustrated by 340 woodcuts. Lon- 



don, 1852-54. jei88.6d. Reduced to 7 60 

RANKINE (W. J. M.) A Manual of Civil Engineering. 4th edition. 8 00 

A Manual of Applied Mechanics 7 25 

A Manual of the Steam Engine 7 25 

STORER (F. H.) First OuUines of a Dictionary of Solubilities of Chemical Substances.. 8vo. 6 00 

or half bound 7 50 

TTNDALL (JOHN). Heat Considered as a Mode of Motion. 12mo 2 00 

On Radiation. 8vo 50 

URE^ Dictionary of Arts, Manufactures, and Mines. 2 vols, 8 vo 9 00 

Suppliment toditto. 6 00 
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WEISBACHS Mechanics of Machinery and Engineering. 2 vols. 8vo, With 900 Woodcuts- 20 00 

KNAPP, RONALD'S RICHARDSON, and HENRY WATTS' Chemical Technology ; or. 

Chemistry in its Application to the Arts and Manufactures, 
Vol. I., Parts 1 and 2, 8vo., contains— Fuel and its Applications. Profusely Illustrated 

with 438 Engravings and 4 Plates 18 00 

Yol. I , Parts 4 and 4. in 2 vols. 8vo., contain— The Alkalies and Acids. With numerons 

Illustrations on Wood. 1863 27 00 

These 2 vols, are entirely by Messrs. Richardson and Watts. 
Vol. IT., 8vo. contains-rOlass, Alum, Potteries, Cements, Gypsum, etc. WUh numerous 

Illustrations. » 10 50 

Vol. ni.. 8vo. contains— Food Generally : Bread, Cheese, Tea, Coflfee, Tobacco, Milk, 

Sugar. With numerous Illustrations and Colored Plates 11 00 

QUEKETTS (JOHN). Practical Treatise on the Use of the Microscope. Third Edition, with 

11 Steel and numerous Wood Engravings. 8vo. #10 50. Reduced to 6 25 

MITCHELL'S (J.) Manual of Practical Assayintgr. For the Use of Metallurtrists. Captains 
of Mines, and Assayers In General. Second Edition, much enlarged, with Illustrations, 
etc. 8vo. low 

GANDT. Elementary Treatise on Physics, Experimental and Applied. Translated on the 
Ninth Original Edition by Dr. Atkinson of the Royal Military College, Sandhurst. 

With 600 Illustrations. Post8vo. 1862. 615 

(Adapted for the use of Colleges and Schools.) 
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